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(4LL) cjKu'MI ^MCSE Cjaj^jjlix 



MCSE ^-lij-ulJJ^jl-a jl— jlkl Ap-Ail (jtU* j— « ' <&l £•!— ui (jl Lg-aLaj) 

(j^a^^LuJ j i AjaLjJa) dll Jjj (_cV -1 " i ZaJVl (jj^J Clll£jjjdjlj (j^aLkJl 

^4 ^a^kljaLaJl 4 jjjU^VI i"<U!U ,^ Jl <_L£ j£j ^c % jjjl a JA (_1 

A-jj^laJVl AiilLj jbikVI j^^^Ij ?r a l hj Lax lfcjjl» " J jLa all I i& 

a£j-a AJjl V J a JJ-ljl 4.AA (j-a ajUlulVI J (jj^J^ P^ ^^ 
J.' "'" '"'^J '"^ ' i (j'j-^ UJ^-" 1 (jHj*^' Aj_ull J^Jl <* al-vll 

iaJLiSI j_jiJI jiil ^Ljj (j) l^c. Lg^a (jjl ilLuij 

(« La^aJl (jl kill dll£j ui a, j g-LaJ L_S i_*aj -2 

Local Area Networks (LAN) 

(jj ail (jl Laj dll£j us a j gXaJ L_S i_*aj -3 

Metropolitan Area Networks (MAN) 

Wide f-uljl' jUaJjl dil£jjai aj^LJ ' *° ■ a j -4 

Area Networks (WAN) 

IgXac. AjaLoj cjI£jjj1!I t^J^J ' *° ■ "* j -5 






Jjlj_a j CjLjLnll J^LiL l*L1 ^M-uii »iJ^\ «^-& ^ Cjllfjuill 

s j_$aJ i 5-1 j-j ' ^^ji*-)Computer resources jpj j.'^ 
u.." ^"' " ?r^ lju j ( ^liLa 4 «J Lll (J_u Peripheral * ..K-^ " 

jC^jS ijSuJii ^J '-""» ; A-a (Jj^aljUu 

A-LaHI j-al jif^l CliULa (_j.ll ^llaijai t CliULnJl Jjliliui ' bS <UbJl a JA 

j CUs^oU I J-£& I J.1A ' . Ij -"j l_a-a J^l ^j-j' jW?" (j-* dsLajLtxJI <J-^S 

J**' J ...' "^ ' j-6-^' *" lc ' J *-^-^ J *"^ " Ul-^ U^ ^j J^' U^° J ' ^ . 
jUsiiJl JJjUa (_i LJiijLj ajSlo) Lali AcUkll Ujjl 1 3] JUJl 4 j& ,-A 

I^S (___ll 4 ■»;! kll J !iL ajSj ui jl 4 4_xjLL11j J >,-ij.a]l jl fraJl ^ 1c. 

4_i.LaJ| j_uJ dijj_Lj .1.3 ' J 'j; ujlll <t J *'*«"' (jl (__J j_j 1_JA (j_a j t J-JJ^ 
jjlxi (J^-ijij Jjlj-aJl j dlLajLt-aJl <_pLiil 4-ul JiLajl 

; A^jjjSjV' A-AjluLs all j-a (jlcjj (jjJfJl Ij^A j 

aj jSjJl ^Lail^Jl Centralized Computing -1 
A& jjJl ajjoiL^JI Distributed Computing -2 

; Aj jSj-aJl AjjoiLa all (__.Sc. AjIojjI ^i a^>jaj (jjljj 
l_)j uiLa II flj g^l (Jj_3l£ (__jjl_ui!l (jj^ll <j-- '**^J*'J uLaaJI (___3 



j i (J^ ■"**' JaJj_uJ (_yc a jW^ U^ lllLajia-Jj (jj_^kj jlg-a. J ca j£l^jl 
CliLiLnjI jLkjV jbj-a. J 4_JiLa tliLaUaJ (j£. ajbc. (jl£ j-^kU jlg-a. 

j (Jj-lJI (jJa-«J ^—3 IJj-^jx U'_) La ** .' ' " (j-* 4 P J-^' '^-* 

4_J jSjxjl 4_a^jJall a j^-?-V (j-« p jllI l^-A . lA^. JjA^-x (jl lal (j^J 

jLkjb <*_&£ ^1 j <u 4 i > ^ul l a^^Vl Lai 4 Mainframe ljr x - u " 
jl plijk ^}i>!a 2_k^a ji Dumb terminals ^^-^a -^ tiAJLJl 

(j^J (»-S J CH a ^)- c ' ^ '"' '" J 7 1 "J" a " 4_^_aJ (j-a (jjSjJ dlJlS j ( Alalia 

tliUbJl 2 -^ lU * ^^Jc. a jjU 

-Aj u' Mainframe jl l£ j-^j-^l j3 j j.^ l 5^ 



j"'jj. ^ J^ "'j l-igj j t <j 4lk^a!La terminals * j$->l ^-^ ^JL^ 3 

(j a aj_AaJ (J 1 alJl j 4 ^^A^l ^ Lra-Jb <J i aJ a 11 (C j_£jxjl 

4-jajla Jl A-Aaj ^j-3 4_Jjl ' .'J '"lj^ A£j_ui 4 4_J j£^Jl till jj j_ii«£jI 

. 2j j£^Jl 

* ] ■ ">•- ''' uiLuil ji>. J g LaJ llll.lJ t L_ljjjjLa 11 <&ll^a J^a^ £-a 

a j3 llljl j ( 3L^J J>£^.L) jj&S '^"-"'J Jjj" i-v'u.i^ii tlxjoi Lax I aa.a j» ■ -»' 

i _ s _a_uij 4j uiLa alJ a.l-pa 4— ill J j g la 1 _ sr -ll aJ_A 4_}_»^al_il]l 4j mLa^a II 

2_^JUJl jl Distributed Computing 4_& J3JI <j »K*l l 

. Distributed Processing <*■ jj-^l 

0-i.lj jJj_AXa£ ^j-S 4-jajla Jl dlLlLaC. <J_S j_j£jJ (j— a V-^-J 

aj^ll a jj» i a a j-g-^l «- i - c ' - ^"' ' ""' 4_c jjxil 4j mLa^a II (jLi t (_c j^J-* 

.alg-Jl ajulLsj j 4jajl» Jl ^ 4£jLulJIj 
a jjj (j-a (_g j i ^*°" a illj ui^fb 4_J j£jxjl A_aJUuaJl ^»j-Sj I^£a j 

A£jj1J| Jc. jLj-i. (JS 

jl a£jj_ul« 4_iJ al laJ '"I - g Jl (j_« 4_JJAaJl (lll£j_uill ^j—S 
2_i]HJl aJ>^a.Vl ^jJaJ >> n ^^ <lJc (jilji- Protocol Jj^J^JJ^ 



A a Vn-**< ■ ■<■>" ( _jjoJjLLaj| jl jjjla_aj| (jx Ac^aa a jA (JjSjJj^jaII 

j"'JJ. "^ <_£ jW?" U£ dlLajla-aJl (jJjUJ 

j_xi j_ii£j x_ ui jl A£j_ui1I a j g ° a 7TJ_k^al dllSj mil j j_Lj A—a j 

AjljI ui'l aj1_s_a]l LS -iC' a J-laJ (j-lij J 4 (j^a-sJ *_a a j-g-a-VI -Ja-JJ •O-?-* 

Ja-uij jl l*0_ujI La) jj^J 4jLaJl a liA ^ j dlULnij <JaU Jajuij 
al J jl ajlj-a j^—ll ' .'J mljajl adA j-HaJ La£ -2 

liSXjoiVL s j-^Vl si-* cJ-^-^jj (»j-^ ' Adapter -k-jj 

Network ^ ajl j^ll a^_& ^-a uij j a£j &A1 a jjS^ll 

a<^\\ a^sA j <al_kj jl Interface Card 

i_u_uilj^Jl (-s -Sc ijjDaj L*^ ' ( — ! ^j j-* j' Servers p^ \ 3j cS" 3 ^ 
lPW j j' Clients p jlU ' ' ^jIj-«jI jl iiiULJl ai& jx jjiiuij jjl 
diiyl (jiiij ^^J ' . i ■» 1 j jl .1^.1 j jLg-aJ (j's^^'l (Jm a£a>i1\ ^i 
(jj^j jl a£j_u1!I ls -Sc' l-« j^^- * j ^ , " < ' "j ^&«a ' <jj^3^ J ^j_>«"' JJ^ 

dlljUj ^^-lc- J J i graJJ jj-JJ jj-% Cliijjl (_jJiiJ ^j-S j Aclllal] Ijj jx 

. ji.1 Jj j^> j-> 

4li alajl a j^a.^1 Jc- cllfLa C1)1£auJ T^aLjJ Jl 4<wTtll j-tiaj 

aUaJ jj^J La) T^aUjJl I^A J ' jpWj J' < — '^J_>* tllJlS f.\jui aSajjA^ 

J ' Network Operating System (NOS) ^^^ J^-^J 

NT jj-^ALr' <-L* '"'^.'"'" a jl-iV 77-«tJ^>J j a 1 aJj (JjaJuS aUaJ jj^J 
4jLj 1 a j A^j udjl dll_Jj£-aJ a^Jjl J T^al—JjJl 1-^-* r»J-% 2000 J' 

Jjj^l j jjjjil JJJ JU^iJVI 

j_a (J-Ala J^_C j_a j j S2J dl_jl£ dll£j_kjjjl J j g la A_jl^J ^j-S 

Lgj^a (J-k^aXaj 4 (jjq «J «_a 4j t-aiLa a J u1t|| jjl aJJ V LaJj j §-^ jf I 



Local Area 4- 1 ^j*j £+■*» A\u1u\ \ j* p_ jj\\ li& c acUL jl^. 
ji j_« ft. jILj j c (>r kJl jLLill a£lj^ J Network (LAN) 

jjSI Ale *_« (JxI*jjI j l_Li£jj1j ^j'^ Jl <"<Kw*U ^Loja^j AjjLsJI AjJaIjI 
i a a j 1 ■%, ^ 4->,l uLa (j<a 1 ia (_LaxJ CIlSI jLa Lgjl V) ;jj" laHuLaJI £y> .j/* . 
(JM Acjxa a j\ i ' . uS a (Jklj SljSa a <jj£j allxjl ,^-3 LAN '"'^ > "** 

jLaJl Ul9j ^^.a dil£±jjd3l ai_& aijj j i SaaIj 4_jLj <_J-^' j <_<"<K Jl 

(CX1\ a laJ uLajl jt un L_&x Jjl j_*Jl j dlLjLnJl <_p1_jll a J-JJ^ 4e j_lu 
a jl g-i. 1c. aJj_^jx -^J'J ""' &-1-A (jl ASj mil Jjlj_« (j - * ''J 8 "' '"J 



j (JU^ajVI -lajLulj (jx A^lj p_jj ajlc. a laJ i ""' LAN '"'^.'"' 

jjj L« (_£Aa.l (jjiJ JajLuJjjl aA& j t p_jj (jx jl^l ULli.1 

Twisted pair 3-&L 4_a. ji j- tibL^J -l 

4 li laj fll Lai a JJC. jl fll k» a La) tiS^LuiV' «A& UJ^ J Cable 

. (Shielded or Unshielded) Mj 
Coaxial cable (coax) l£j>^I t*lLJl -2 



Fiber Optic ^j^l «^Ufol «=*bLJ -3 

. Cable 

Wireless c?^-^ JL^jI J^^j .4 

. transmission media 

j ' Metropolitan Area Networks (MAN) J u-^ 1 ci 1 -^ 

A_ij±j ^^-Ic- (»j-^J (_5-A j ' dil£j_uijl ' «j*' 1 "' (^ j-i.1 p j-J j ;"'■»"' ls~^ 
SjLxjI ^g-S a laj 1 ■'"< j 4_£)li dllc J-uiJ U-**J (j-^J ' LAN tlil£j_kS 
At lhIj A_i.L_ulx LaAj a jl_C ^j-A j t Jl 1 ajl la uljS 4AJj_iJa ' «1 J" 

. jla^ 100 Jl 20 u* c^JZ 



:x£.J (j-a LAN dll£j_iuj j*^ aJ J aJ dll£j ujjl J J g la 4_jIAJ ^ 
Cjltl uLa l-S -lc- ^ 3.'"'^" p jj2 (j^jl * J^^' Cjl£jjuiij A^AuJil i*<1-%.1j*WI 
p jj jJjJaJ (j_« AjV (j^ l-^-£J ' UJ^ *>1C (_gjUH,ci tS -lC' ^J "LajmLm 
(j^a 4 JIk ^ $l_aj| ^gj 4_jia-Ajl dll£j_uijl JaJJ-J fJ-SJ llll^j udjl (jx •^•^ 
(J-ilal j t 4 a>"'-^ " (JjJ ^^J * j}~^ aJl dll£j_uijl JaJJ-J f»J-^J (jl jl La 4jjJ 

Wide Area Networks f-">l ch\l±j5i\ j_a p_ jjll 11a ^^Jt 

Alt All JJ 2 juftlt S JA -I ikluibj 4 *jjjll (jUajJl i-Kw* jj (WAN) 
L_S^I t _ s ll a j—AjSJl dll£j udl ^^-J j-'j jfaSJl 2<j *1 j^Akj mJl 

. U ' - 

; jiJja Jl WAN '"'^.'"' .-■ "'"'" 

. Enterprise Network- 1 
. Global Network-2 

(JjJ aAC jl aA^.1 j 4_!jJ (_gjluLa ig-lC' aA^.1 j 4-uiulJ^a jl ASjuil AjjjQJI 
aAjjJ 4_*jtlll 4 J>^ Jl dll£j_ui!l Ja-JJ (j-JC' (j-jL^jl P _j— ill U-«aJ I ""'J.' ' 

4 lHa a dlLuLuiJ^a 

(J-alaJJ ^gSl T^al J-Jl (JAuiaJ J JJ_aJaJ aJ t dll£jjjjjl J_&iaJ £-« 

; -j ^ . a2J fj_al ^jll aJlA j <>v u'.iil Jfc Jjj" ^-v'w.i^ a Jc- A-a 

^jj^V> ^ -1 

. Scheduling ^JjaJI ^1 jj -2 
. Groupware ^LaaJ W ^1 jj -3 

4 j j . ^-» c (J-^J ' "**' LS-^" L< J **''*'**' (jl (JAaaII (j-a ig-ill (_LM— uJjll (JALUJ 
JJAlAjl jl dl jx^al\ tlllila IgJS LaJ 4^3 ja CllLiia 



ajUjII cjVjS^jjJI ^jJi^V 1 ^J^ 1 r^ 



CCITT X.400 -1 

Simple Mail Transfer Protocol (SMTP) -2 

Message Handling Service (MHS) -3 



AJtljx (j-^ p^-L^I A£j_uijl u a laj I U a A-lLluU A^AiaijI (_gjjAiLa ^JC. 
j_a (jj-£j '*' J^; <jJ-*-a J-al 4 J^La jl eLiipU A£._ax ^ j laHj aA J_A£. 

JjSA j g-LaaiJ l—lmLla Jlfrj-a AjAaJ j£^ixdl 

j£Lal ^_3 jj" v *-** < '■'"" j-« * **'J"?' " U-^ (j - * tJ- 1 ^.^ 4£jJ_uLa a jl j) 
(JjiS j-a La llj uLa (-S -lc (JJAjUjLj ?t< uM Lva o 'j^" dliidl ^k * alia a 
IjauJaJ '"J jjx-lkj-uLajl (jl LaS t ddSjjl (JJJ-iJ j^-3 a ^"' ■ u a j_a J-J^l 
4 a>"'-^ " a j_g_i.l ^Jc. 4iiia Jl ^LxljAll J '"'^'°J. "'" L#*-"" ^ A£jLuLajl 



; JjVl ^joiIj^I AJikJl j-aala 

Jjl j_aJl j dlLajla-ajl <JjL JJ j A£jl uLaJ dll£j_uijl tiLl ?La_uiJ 

jjS Jjjjfo^jl a jg-i.1 _ JAxAkiuiajl jjJ (jLiajVL T^ajuij j QjJaal <_P-"^ 

(Jt ujj (jl ' . '^Jj A^Aiai AJJLJaJ j (jLuljl Jajulj (_pLk j-a J i gaJJ A^AulSl 
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t 4—lL^^ojl i"<Kj ,Ttll jj^a 4 C. j aa a JaJ^>J *-uil_jjl (JjUajJl dll^fiuj Ajia Jl 

Peer-to-Peer Networks J -^ ^ cjlii^ 
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Peer-to-Peer Networks -^ -^ cjl£^i 

; AjJtlll ljlA\ (_juj^\ li& J <&l eLui (jl (JjUHuj 

Oil! Oj]l t-Kj *1 ^lulLulVl J^ uaaJl -1 

Ail] Aill dll^iui L_l jJC. j dll JJ-a-a -2 

CAaj—uljjfLlx (JAx uJJ 4 aiajl a_&l (J^aj—JU -3 

_<*tKw*ll £ya p jill |a& *_a A^aljlall 

; Jill (jj*J (_^jAll lAiJ 

; (jjlluLllj (jj-ajolS Jl 4-lj la II jJ_&iXa£JI dll£jjuo aj I "*'**' (j^-aJ 

Peer-to-Peer jl j_ii] j_iJl cj11j_^ -l 

. Networks 

Server \ J dj-ij^ I J jj-^' cjl£^ -2 

. Client Networks 

; oil] Aill i-Kj^i ^jc. (lljAaJl lAli 
aJaiuU A£auJJ| J Clll JJjAlaSJl (jl Ail] Aill <""iKw?m -SjJu*aLa]l 

(jli Jtijlj j ' Clia^ojl (_juiJ J Jj j^"l j <Jj^3^ ' *°*^ "J *SP^ W^* cA 

(jjijj ^J j ClsL-ajLt-ajLj « J-JC. Ajj JJ ♦j'""' "'J A£j_iljl LS -iC' ji-fr? U-^ 
A^AullLj 4_L^La]| a^ji.^1 qa a jj£. (j* ClsLajis-all ' ^Aloj CA9_a]l 

LAN A j'**"* j"' j j.' "^ 3< t < * <^a : -ijlj -^1 '"'^.'"' ^jj*j I J! 

jjc ^Cj"'^"' V J AjjLuiLa (Jjji^ LgJ S^^.VI (j-a A£ja^i (j>s 4JjSx 
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u>^ u' Cfi** 4£j-£\\ ^ jL^?. j£ Jj u ^ "^^ Server ^jj^ 

Ujjj jl IJj_^a 
(J^aC 4 '"■J"?- " j»-ull LiJajl AjJC. (jjllaJ dll^Ajujll (j« p jill I JAj 

. Workgroup j' 

^—Hl a j^^jl <j-« ^ & J "?• * W^4 U- a *-'' ^ & J "?• * (*-S^ clA^ 

. (J£*-« <_>«£• jW-^V ^ g '".' Lji <jj^-*-^ 

4_jj^aj| Jj|j_a]| j dlLjLnJl 4_jjj U-**jl 4 & J aa a p.1 ■ aCl »J^-"' >»j - 
L\ia ajlilujVI j a£auJjLj 4li alojl a j^-a-VI (j-« <sl Ls b 

y&A L_ljjojLaJl -I v^.*w.tl ^Jc. t_)Jjiill ' . lljl S a 

jjLai V 4£j_u!jI (ji a j-g-a-VI Aic (jj^J (jl -1 

a^jjjdaJl 

o-i-gJ jj-^ajii«Jl jjx. lVl mJ l jj-Aj <jl -2 

aAA 4_ja a^.jj (C^-ll J_*jI (jl_£-Jl (jitij ^ji <jj^l jl« a£au!jI 

dil j jj_ «Vl (j— « ^j > *l l j— «i uj-% ^ u' -3 

. 4pl ^W^ 1 ^aVi 

^Luijl Ajjj ^jjJl 4-uuoijajI 4^ j^i (jj^J V (jl -4 

(JjiLuLaJl ^j-S 1_A jJ_aJaJ j 4£j_uill 4 -LalJJ la ^^ 4£j_uill aAA 

L-UjSjl 

Ak^l '.'7- J '"'Kw*ll jjx Ha a p jj jlj"'-^! ^ JJ^»"'^ <_J^ 1-^ 

; 4jM| jjxVI jLJ&VI j^V? 
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^<wViU a jjijj Ajjj (cUl (3*VI <_£jluix -2 

4< wTtll ^g.a.lkluLAJ AjJajiiJi t-tl^lji-vVfl _5 

; All! SA\ <"iKuTt dll JAax ____!£. a^jaj (jjiil 

(jl jA Ail] .lill i"tKwTtl 4jolij^>jI dil JjaajI (j-« -1 

Ajal^iaj £Lxl J_J <___!! ^1 J^J V ■-''<; *H aAJfc -2 

(Jji unll aliaj ____!& 

a jbl ^L^« (ji i 4_ij3 a j-^i <_5-.ll jtLI^J V -3 

A Laj -^J_>« _/-&-^ 
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i^j^US via* j ^aJl j l_\l2_$]l J.14 



^ laj ■ u ^ (J-^J 1 ^cj^ 1^}— al ASj mil Jjl j— a (_j— a a " a "< ■ u jf I j 

j 4_jj£j^i; (jjc-jj ^^ic. a£aui!I ajb) (jLa LLLui UjSJ La£ 

<C _)_$«a 
(C j^J-a dll£jjuj (JJJt-uJfi aUaJ 4_lajull jJ 

a^Hj j jjAj (5^-Sl ^lxLj^iII J-* ! '-<Kj .Till JjT t Vn aUaJ 

A^AuijI Jc. (jjLaAkiaLajl j a j^-a.*^ dlUal uLb 

(JjJ uio - laJ i u a (j£ (jli t 4_C J_oaJ| a jb^l 4_lb». ^j-3 Lai 
Igl^jLuLa Ajjj ^^-All Jjl j-aJl j diLjLnil AjAsjj a jlg-a. a jl J (je 
Jala a$l jSll 4-^.tla JjI_o>ijI a^A dl3l£ b) LaAS -Ij-laJ j (jj^k^l ,*-a 
aUaJ jA tillAl a^J ?T o mj (S^jl «-aU^)fll J C Ur-a 4jH£jl j 0f.\ jll! al 

i*<Kj iftl ^ allj A_iU A_i!l i_jl£j_kS (jLa ?r >>ilj j_& L_aSj 

Ac jj-aJl SjbVI 

aCAJ j diaj_uljj£jLa IgJj-lk^al ^^Jjl (Jjijulill 4_aiaJV AAulilLj 

Windows for Workgroup 3.11-1 
Windows 95-2 
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Windows 98-3 

Windows Me-4 

Windows NT 4.0 Workstation-5 

Windows NT 4.0 Server-6 

Windows 2000 Professional-7 

Windows 2000 Server-8 



^L_J j_a <J_jJaa) 2000 jj-^-JJj J NT 4 < ^aj ' J-4^ J 

(jL_a^a ^^-3 Lgjl JAax ^jJl (jjJaAJ m j <£j udJ ajijJ (ci_lt (jL-a^fl (j_a 
(j£-a-<ij| (j-« (j£j j <Ull pLuj (j) 4 huh nil aAA (j-« (ja.V l— i9j ,^-3 <"<KwTtll 
dll JAaaILj « "' ""'J aAjjJ pLa. La j NT 4.0 jj-^-^J^ U' J-**^ t — ^ 

i j A-^a JJt AAC Jjlj-a (_j-a " a"w,iVl j aA^AuLa (jSJ 7T_ajulJ- J 

(_j_« " a "< i " » 1 ^jj a v*-**< i u a a^-ukv (_J£. AJ jj V AAju ?t .a uU -2 

4jalij dia^aJl ^ji (_jA3e-<i jL\-a. -ijl_a-a 

(Remote •*-*-} Cj-^ ^^HLj a^I j ^Vi mJ ^-j^y -3 

jii ^vuu jl^j Access Service (RAS)) 

A aJaJl j^-j ajijJLa J-JC. (j-a^l J 4_jLtaAl dll j_La-« _^J-J -4 

. Win 9x 



; ^jaII (_ h>j^ ^j aa L 
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a j_g_a^| » j^-^ t 4 jia a jjj jj <& dll£j_ui ^gJfc Ail] AiJl dll^Aui 

(jj^a. LgJ j diijJl (_jjiij (_gi (jjJ^' j' J J j-*"' JJ^ 4-"^ !*_J ^"' ' "**' W^ 

AjjLuiLa 

(j_« J-Aj£ Al£. *_« ' *° -jSHll *_JaJ_uiJ V Lg-Jl J-* ^-g-Jj^C- P-AI 

Will 3.11 ^5-* -^ -^ dll£jjuj *-« <Sal jlaJl (Jjiunll 4 aiajl 

Win 9x ,Win Me, Win NT 4.0 (workstation and 
. Server), Win 2000(Professional and Server) 
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Client / Server Networks J ^j>Jl / jjj jll cjl£^ 

; AjIUJI JjjJl JjlHJ ASlaJt aJlA ^J 

Jjj-aJl / (jjJJjt dll£jjjj dll jj-a-a -1 

A • ^- ^ Jt dsljjJAjl p l_&Jl ' alia aJ ' *° ■ a j -2 

(, 3 4-a.iij ubajl (Jji uujl 4 aJaJV *— i >-*aj -3 

Jj Ja!I / jjJ jjt dllSjjjJ 

4_jj2l]| dsl—liLlaJl JJ_J Cl)1_£}lik^U ' *« i a j -5 

J J j-ajl / jjj jjl A£jjai j AaU AiJl A£jjjdJ 

;Aaj3jj j Jill (jj*J (_^jAll \±u 

J j JajI ^^jc. (-j-ijij L-Sjxlll JjLaAla Ajt^j 

4.^,1 uba LS -lC' (_g J **'•*■ J . ^.->. yj j'j;'"^ j^-g-^ (j-J^-J "^ Ai j-ait 

jl (j^-a-aJI j-a 4_jl l_a£ t a J-^J * .J-^' Jj <C j-3 £Cj1_s-a j a j_Jj£ jj j_kj 

4_1 jj_£j j dllSj ul Jj j_a (Jj_£a1 I . ^»;. ^-n, C. j'' i a a jl—g-a jj_£j 

4 i al -^ i " il a . --1 j * 

^Jc. 4_-ajla A^AjI t_kiaji (j *i l in ,^-Jjl j Jj j-aJl / jjj jjl Clll£jjui 

a^jII j^Sj cjl£jjill aIa c Sever Based Network J -*j j-* 

La£ j_&J j£ (J-a*-J 2 J Jj j/i£ Ja£a <LLa£. jj^j J ^J *"" ""^ " -\_$ j-a la-lC' 
j^—S a j_^.Vt JA£. ?cJ i ^J LaAJC j t AjU AJjl dll£j_ui ^^-3 jLjaJl j_& 
i j-k\ J j j-a AiLi-ia) (j^-a-aJt (j-a jj-^J t jAjS Jj j^ijl / jjj j!l dll£jjuo 
A^.lj Jjj-a j-a ^P^t LS -iC' ;JT J ""*•"' ^-3 Jjj-aJI/ (jj-JJjt llll£ful (jl (_cl 
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SAA ^-ij i (jjlj jS Idjl (J-axJ V dll Jj j-all adA (j£j j a jjjjJall AJC 
a$La£ (j_« Aj jj L_«x ajaj-lajl dll J j j_*jl ^^-Ic- -^ g-^aJI p jj-2 4_LaJl 

^gJlil j Jjj-dl / (jjjjjl '**'^.'"' ^ j^-*-« (j-^ a^JaJ (jVI (jjlJJ 

Aia-o 
L_aJjJl jl jSill (jx tliUUJl AjLaa. -2 

yjj" ^aJluLall LJ^I aC-^J -3 

4— JjS jjl—J jjl flj fta.1 J xaJ 4_a.LaJl U-JJJ -4 

jjl j_« (jj-SJ dil£j_ul!l (j—o p j_i!l I.ia ^^—3 -5 

(J-xaJ I «-a J j j_«JI j_& J_^.l j j' g-a ,_a a J_S^<lL« ASj mil 

j\ Lax Jj-l^j (j£-"l> ' . 'J '-■■'" JjjxJl jl 4_«_jLlxJI ^Jl (Jjj^a_jJI 
j diLjUJl a jl J J^ '"j Lx£ t A a>"'-^ " a j-g-aJ l _ s -lc- le- jjx jlS 

(ik^3l (ISjlUJ 1 g 13 aSalij I 

f-*l u-^ Security ^ ^ u-«l j-4^ -6 

4_a.j.Mj IjJaJ t Jjj-xJl / (jj-JJjl d)l£j_ui -I v^.*t ..<V l_llj_uiVI 
r-La_ul!l (J^— *> <j-« J J j-""' ^-*^J^ LS— ^' ^ ^ "^ " (j-« 4_lll*Jl 
A£j_uJjI JJA- « J— & (4_aLaJl i '"*- J-i&l jl) .i_a.l j (j-oa uu 

jlAj-al j a£aj^1I jj jx a jbl ^ ^ajJb Administrator 

JaSa LjJjaAjaj ^Jill JjI jxjI jx a jliluj^U (Jam jaluixij dlUjJI 
j-a (_>UJ-1 J-xV I^A (jL£ j) 4_jlj£jl (jjj Sf.1 jSllj a^J T^xjoU j 
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a jaUuLall (jAT-uilJl aUaJ (jfc ^)Jaijl 

. File Servers <^iL cjbjj^ -1 

. Print Servers AcUUl cjbjj* -2 

Application g*\ j-i J cjl%kj cjbjj^ -3 

. Servers 

Communication cj^l^Jl cjbjj^ -4 

. Servers 



Database ^L_ ^ ^— clja cjbj j_^> 



. Servers 



2000 jj-^-yj ji j^y-^ NT jj-^-yj <_J-^ <_J-*^ 4_nj ls-* 
jj^j ^Ulj Mail Server -^yjj ^j>-« -1 



AliiSill 



LF* 



(jjj A^jjjSjVI <1ujI ja!I 



^j_L ^Ul j Fax Server o^La Aj j-^ -2 

a£auijI J) j (j-« (_jjj^l_ajl (JjLuij jj^>« 4£^a. a jbb 

Communication cj^L^jI ^jj_^ -3 

jl JdL_ll diL«.}_k j j j a j_& 4_&ljjl ^_^.l j Server 

t>* vViuiJl ^uou ^ ill j Directory Services Server 

Domain J' J ? "" n a > in 4-jUaLa Acj^a a (Jib ^j-LaiaLaJI 
il a^jb ( jj ** Jjjll ** ''J.' ^5-2 3 a^J moll lllLaJia ■ gmll LaSj ) 

(jJc Lg-Lal ^j-lfc ^ laaLa all j Lgjjjij j A Jjllaoll dlLajla-all 
-<^Ml J ^J-ij (Jb-aJ^I dsbjjx (j-a ^kl p jj lillJAj t A^Auill 

jjJill A£j ujll (Jaj ,^-i j jj£jV I ^-J^Jl (JjLuij j tliLjLnll (JSAjj 
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Internet cj_jI jijl / cj_Jjlil jj j_^ -4 

. Intranet 

File and Print 4_cUla j cjliL jj j_« -5 

j 4 jjiU Ji cjliLJl Jl (j^AkioiAil (Jjj-iajj a^ajjj Server 

Application ^ j^ jl cjl%kj jjj_« -6 
J ^ - ^ j cP^? jil j' jAx^ljaiAl] ^JLiy (^Ul j Servers 

j I tiilj a£J j-g-^' LS - ^ ^ S J ""*•**' J' W\j_>^ tjs * T^ UJ^ 

(jl_£ 1 *>g <^ t a.ii.1 j a.Ii.j£ (Jat-uiIjI aliaj j Acajou) -ij^-* U- 4 *^ 

(j-lc Jjl_3 (JjT ujj al—laj jSj-JJ aJ (j) 4_jli I jj_Ll« j 1—Jj5 Jj j_ajl 

diij JS^. SajUjI aAic (jj^Aui 4Jli t jj jA\ I ja dil j^a (jx SjUlIliiVI 

Microsoft LAN 5-^j^' ^^ J^-* j ^^ ISfuua duUl Jl^aJl 
4*sj uj ^^J (_j_«iaJLj 4 j > ^i-^ uiil a j^a^lS ^o mj (jl_S (sill j Manager 
MS-DOS , UNIX ,0S/2 ti^all ^V Wr u^ j ' *J~ 

A^fiudl Jl aLuJaJ^I dll J^3 IgJ ' «J 1 ^J (jl£ ill 



j ja jajoi NT jj-^ j uj* ^""1 j»UaJ ti! j jjc <J^«j cs-^ u^*-"^ 

Symmetric j' ^fi-aj-Jl a-^xlJl 4jajl» Jl -I 
jj^j ^caj 4_ii y-wj 11a j Multiprocessing (SMP) 
f j-Sj ^^' a ^> J j ^j >Jl J Processor ^^ <> JSi 
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(JS ujj T^sl J_lllj dlLjjjJadjI dll.i.ljli.1 j aUaJjl (J^aa. *_jjjAJ 
MIPS' J *"j ) a 3J «la CJl uaiJ a CJ -2 

.( PowerPC j Digital Alpha AXP< RISC' 

Directory J <JA}Jl cjUj_j» 3 jKj» -3 

. Services Architecture 

1)16 EB cs-ll lU^j ^LiL <*-?^ fdj -4 

. ( ^WW^ uj^j l£j^ exabyte 

.16 EB 
. Win9x j Workstation 

j Ail! AJjl dll£j_ui (j-a <_j£ till j^aM (JAJ » aa 11 (jS-axJl <jx 

a^_i.l j A£j_ui j^-i ls_« (jj&^jjjl £C«.lJ ^^ J UJj3^ /^J^ - *"' '"'^.'"' 

Combination J 2_yik^ 4 ^ > * 4_^ c5^ — « l^-*j 

.Network 

;AjMI CjI jjLaJl *j3j 2 ySa Jl 4\h«il 
diULniJ AjjS^xSjIj) j aiaii -I 



2-^ 



4±A\ j cjI iLli ^_J Jj_^j]l 



W^*' J yjj" ^"'""'" a3^-?-*^ l£*V £^V ^^-Ic- AJaaLa-Ajl 
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Processing 3 aJUJ l cjLLLj^j ^_j jjj -4 

. a^aj^II s j$aJ j^Jt Activity 

LgiSJ j j j j_a Ls -lc' 4_ajLa a£j_uJjI (jjiLui 4_LaJl a.Uo ^j-ij 

I jjfc - IaJ uljj I S jj jjJall JJC- AJil Alii d)l£j_ui a! ft^aj fL-J^I * .' ^""' 



(jSI jl 10 yjj" iaJluLall Ait -1 

j t2i jJ_uLa p j^)_uLa lS -1 c ' JJ" laJ uLaJI (J-a«J -2 

j i -«**' a 

. 4^Jmi\I jJ ^Jc UU^U ^jojU 4^.La> tSlLiA -3 

I- J laaJjl j_a J J*^ II ' . I 1 1~*«J d)l£j_uijl j_a p j_i!l lijo j-£j j 

A£auijI j^-J U^-^H J (»W*"' Ja^jit a^C jLajJaJ 

Aill dll£jjjj (JM Jj£l Jj j^ill / (j.iO^ '"'^.'"' '"'^J**'^ Jf^ 
(j£. Vj*1 nu jj-^J (CAjI j Jj j^ijli ' J£&i J^' LfrjjKja JUjIj j AiiJ 
j-a ^p^l Jl <_5j-2 ^-*-« cs-^ <_£ J^tJ U' ' . '?-J A^fuill Jjl jx (j£ a jl j| 
a j£liJl j-a 4-a^jJa 4_la£ ^Jc (_CjiaJ (jl ' -LaJ 4il LaS t .laJ j ^"la-a 
.4-a.j <j^j£I tS -lC' AjaJjJ djil! (J-al jjil a^C jl aa ■ a ' . Lb a {J^Jp J 

\ ^J^il O^J"^ U aa La 

LJ^fl a£..i_J j till jLnJl jj aaJ Jjj aJl / jj_jjjl dll£j ui 

(j/s (JaxJ ig^jl CjIJjJaII ( j-a^l (j -1 LS^" L£j" u ' 1 '" (»-^ J JJ" JaUioLaJI 

l AJJJ t (_jjj^1 a dlljjj_a (jj-^J (jl j ^^"" j_a ]S[T jj-^AiJ U^— a - 

TT-aljJ J AcLlL j dlliiac tll'ifL-ajl 

4_A1£- (jLila ji 4_jl jjL aiaJ U (JjT uM aUaJ j_a Jjj-aU AJ*^ 

. jaj^ 1 NT jj-%J 
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/ <jj-J_^' '"'^.' '*" (j- 4 U-^ till jAJ (j_« a il 3j i "V I (J^aaJI ,j_« 

. AJaJlk-aJl i*Kw*ll J iklmb Sdl Ai]l '''Kt' j JjjJl 

(j_a J-jH^-J J-^' Jj j_Jl/ <jj-J_^' '"'^.' '*" 4_iKj j dlL^liia.1 

Standard Network jlj-i*J jj^^ cs^ 1 J ^-^1 aajJ jJ 

i-iKw^u aauiLjSIi cjIajSjjI jl Topologies 
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A^uVl juxL^I Standard Network Topologies 

. LAN Adla-Jt Clll£±ui]l aJ "1 i aaJ (jc <LajLa -1 

ji ^ liAjSJI A£j uiJl (J al_j >La i_*aJ r- J us -2 

. Standard Network Bus Topology 

W^ <^4 ls^ 1 ^^ , ls-^ 1 Network Topology j^" 
a£j m (jjj^l! ^j^kV' dil_jj£-«ijl j tiS^LuiV' j '"'^ jT'j j.'"^" uj • "* j**' 
ji Physical Layout Lu=J <J& S^i Topology ^ikj^aJl. 

. Design 

; AjjUjI JJ-aV (_ s JC' JJjfcj _>^' <jj J A^Aullj La aJ a i «oJ jLjikl 
S<; *ll l^a>tlaj (Jill Clllas-aJl p jj -1 

Clll^a-aJl aJA CllLjllJ -2 

(Jj2LuLaJI (_! A£auJjI jaJ -3 

jLu&VI (JtJ*J ii-VI '.'7- J A£jjjdj La a-Laj >-**" tiSjLjlkl AJC I^J 

. Jj^jlll t*tSLkJ p_ jj - 1 
a<u^l l <aLkj p jj -2 
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Cable csbL^oiU a_^Lk cj^_^3* -3 

. Connectors 

4-J£Ij u 1& 4—ajta LAN l-^ 1 (jl— laill ■•'' K ; u5 ■ ;*?■ 

Backbone L^J cr^y j cJ-aLift j' Bus -1 

.W^ J Star -2 
.^i^ljIRing -2 

^pSV' 1— aJJ J Ja-uU^I J ;""»j BUS P J-"' (j- -1 ASiuui -j q i aj 

J.' ' ^*J)"'.' ^ & A£j_u1!I jJ a i aJ 'j '»; t 4 Ala all llllSj mil ; __^ l& jj_us 

( Segment i^^y) -^'j ^^ <J>^ cs-^ L - L ^ J ls-* ^ j^-^rJf^ 1 

«_ulLj LjJaJl p j_lll lAJk ,_II J ujj j ta jj i -»" ^—.2 ?t i qj^) j_& l_-a£ 

. Linear Bus 
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• JJ^ ^^ lt^ '"'^.''^" ,-J ^ ' "***' (j-* pjjl' I JA a j£i __a_x_ 

.( Signal) Sj^V 1 JM -1 

.( Signal Bounce ) SjLSVI ^J -2 

.( The Terminator ) ^j^l jl (s? *-^ -3 

4_ij^£ dil jL_i_il <_)£___- Ls — Sc. 4__j -ill '«*- dil_jl_njl (J_uijj 

(Jj_ia aj_j j t a£j_uLiIj 4j .^j^i! cjI jj j_ai<___I <_)___ j^—ll Signals 

jLuLajI _jl j__«J| *_« <jl jic. (jil jJJ (_C Jill j-jAl<--.l (JjS (jx l_j1_«j_*_<_ll 

. 4<>u%\\ ^Jc 4i__jJl AjL^VI ajLJJVI J--^ 

JJ^AL«£ (_£ J-_^- j»La ^] ' BUS £_>-^ j-* 4__i___l pUnn* ^J 

jl - al i __J A_ilc. (j-UaJ 1— « i_j___j_u_i dii_jjl (j___j ^g-i diLJUj <j1_uijIj 
<-)^j] ls-^ a JJ J J 1 -^ 1 J^^^rJf^ <-)-£ cs-^- vhs ^ ' Collision 

4 2<w^tl ^^Jt SJh^VI a__=. jI j L<___ ^Lj-Lj j c4i_i___l <___& CjULnJl 

. 4^u*j| Lkj _,l j JIjLj jc AjUUj 

: ^ Bus *^> e'-« ls^- y$ yr-^ <_Uj*-M 

tt j g-^,1 dll Jj£L« Ig a i -J ^g lUl dlL—AJlS-aV I -1 

.( Hardware Capabilities )^^W <L^sJ l jjj^-<--JI 

4__1__]| Jc- 4j.T_jJl.JI ^c-al^JI ^JC-jJ -3 

4__j___Lj 4J____L<_!l a J£_s.*_M (JJJ 4JLu-«-ll -4 

i__ullj 4— n-uL-La A__X--ll ,__]& diULnJl _]__ <Cjjol _5 
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4_jIoj (J.* (Jjajj Lgjli a£jjjJjI ^gJc. diULnJl ajLuil u-" 1 ^ L««iJc 

AJJJ ^ *"*;"' Ul LgJli 4 jLuoVI alA 4jJatLa all a] 1 31 J C Ajjlgj Jl tilLoJl 




l—gjljjc ^^—Sl IgJj >^ij J_xj a jl_uJVI «-i-* ' ^ * a *j! ' .' aj 1^-gJ 

diULnJl Aa!) diLujI (5^jI jig a II ; (JILiaII L-j_jllaAjl 

tjj» eJjJa <_£ ^Jc- Aaj-^j f^j Terminator ^^ Al^ill cjUj£* 
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Terminator 




tdLoJl ^^Jt Sji. i jLuj) <^i (j-aL-alib Terminator f>^ 

Jl ;*°"' i "V i.Vl lh^ ?U i a J JUlllj j Clll jLui) (fit (j-a l_C.^)La ^ '"^-J ^-«-« 
dlLjLnjI (jLuljl jx J^jI j"'J... ^ <J^"Ai '-^*J ' «-^-^ ^-lljLui) (5 1 

; Ig-La L_lLlulV j-**-^ (j 41 **\""" ^-SSjJJ jl (jS-«J 

.i^lUt^LSjU^ -1 

« -Laa L_iijJ (jJI I.1A (_CJJ^Jj l^l!) (J_k^a_a<ajl a j^a.^1 (j-a (_cl 
A^AullI jjl^x j^ajHWyi jc. aj^^-VI 
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Network being <^ S^ lU*1' u-c- Al±jill L_iijj 

. down 

LiJc tiSJj Jjiil j <Ci]Ua) j lilLuJl Aj^aJ AjI^J LiJc c Bus p j^' L>« 
(J^axj _ 2< > t ,*tl *_J_uljj] L-jl iJa^all .IpaJl tilLoJlj -JjloVI tiliuJl Jj.^ijJ 

. Barrel Connector j' 'ijj^la aL^j -\ 
. Repeater jl cjljUij jj£* -2 
Jj^ajii ^jjs Barrel Connector J Sjj^Ull <L-aj 




J*'JJ.' ^ Lis I^Jj-^J U-& ^^^IjJ JS j A '_;■» i ea ?tfi aalul a£aui!I ^^ic 
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tSfcLj 



j-a Vi-J (J-Jj^ 3 ^ '" J^iljall J . ^*VI J.X | j_gJ 4 l_lj LkJ' 

Ls^a 4_L^a t<a £> VI) ai 



Ls^a «t i , ^-. j ^ '» ji .-3 



Igjjjij j s jLaSVI (jSUjU Repeater j> » J^VI jj^> fjij 

SjLjuSVI JJ-^-° J .""*JJ ' a£jjjuI (_J.aU ^j-ic AjAa> jx ^ S " jl .' r»J% f- 1 
<JV U-iJ^ 3 tSllui al__i___jl jl ajjinl .all 4_L__jj »I___jj_iI (jx JJJ^J <jj-i-il 
4_jV (j-uJ^JJ jl > ix • eO jl <jj-i UJ-^ 4il_u_a ^vLuJLj a jLuJ^U ?r a l in 

6 ) ajh-oJ l y__jl us U &3JJ LluLluI a q q 1 




jj^i 4jj^jai!l ^i AjLc. J^il BUS P _>^ (j* dllS±uJl *_luljj ^>jj*j 
(j_aC- <— sl_LI ^^—ll J la iJjIlu l_I___J J 4 1 ^''■''- 4 jjKj J L_Lj£j_Jl '*< ^ 

X-LuljJSU ( 6 \Aj°i f.ljjl 4< w'Ml 

j t l_^jUJl£-al j 4__j___|| eU t5 _ lc- 4 SnA. A\ -j J , ^ll jjj_j 

4__l___j t L-ULuiVI p_jj j 4 * 4 i=»Aj (jl '.'?- J <-^J ' .""I laJI -J-" adll A]____U 

A J ml u'l L_Ul_ul*_M ClLiL^ajx jc a£auuI 

^___ Aj_ull_ull aJ al 1 aaj 4_j^_) (^j-ic (»J-^J ^ J'**- all dll£j_ujjl AJ-a^. 

j ^j^> J^Vl j JW.M ja Bus jf^j ' Bus ,Ring and Star 

(_CJJ^J (jJUJl ( _ s -1c' -Ui.lj jlg^a. (juia ' -l^lj t-liuu a J£^.*_M £-4-«^- -^J 4 
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Rijl2 AlLaJl p_aill (j-a <Ula_ajl Clsl£jjudjl a. ; a ■ aJ 
( j -a dll£j_uijl a±e i all r- j_ui JJ ■ ^*°" (jjij.lll I.AA ,^—3 JjIHIlu 

.Ring ji iikll g^jjll 

i—3 J g laJ La£ l—LJjJ CllLjlgJ (jj-i-J tilLaJl (j-x a J_)l J jl 4 SlaJ A£jjaijl 




(j-axj a£j_iu1!I (_ s -1c- j*'jj.'"^ u-^ ("j-^Jj ' a£jjjuI ^g-Sc- jl-g-?- <_A <_D^ 

' (eJ^ll j"'J... ^ U= A£j_uJJ| ^j-JC- Ig-Luljl AAXJ aJ LgJJj2jJ Ig-uilxjlj 

(J-aaJI (jS. (_]-££ A£jjjJJI L_a3jJ Jl ^Jjjlul (J-axJl (jc <i5jJ jl a J^±i\ 



(jjUaJ 4*a*U!l i'Ki* ^Jc. dlUUJl JLojjI J <Ls.lkluLa]l AjjSlJl 

^L-jW jW 2 ' » J-^V J-iJ^ J' Token Passing f-^ W^ 
. ^^1 J& j^l Jl jjj^f^ JW l>« * jij^ f^i Token ^^^1 
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4_a1c jli l_« cjIjUj jLuijI a£j_ui!I ^j-Sc- 1* j^g-?- -^jjj La-iic 

Jc jjli ajI a j±kj Free Token jl » j^ » jL^I f^y cs-^ j^-^V' 

(JLuijI ^jjj (C iJl j"'jj.'"^" .-' '""'j LsAic. cA£±ui!l ^jJc. AjUUj <_)LuijI 

ajlj t*L!iJ AiL-a^L J AjLLu LgJj ' bjJaj AJli a j^Jl ajLJoVI ' AjULu 
Alaj AJl (flu diULnJl a^A <_)Lasjl ^-g-^J J>iaj JjjjSjI jl^oic. AiLjab 
ajl—uiVI «A-* U-^JJ f»-J "^-iLjLnjI A_ill u-^J^ l£-^ J**' J J. ^ u'j-^ 
j_kl ^1 jjjju's jl^?. j-« a jIjjVI «^A j£iij_ 4li=Jl Jj^. Token 
jq ui^ll jlj_i*j| *_a ^^Jj jj£JV I Ajljie (J^iljJJ iS'-^ 1 j^ & ■ -^ LT^" 
i a jj_a-x _>ao <_)l JJ L-a * jLuiVI <jl^ 4Jaaajl a^A ,^-la. j a jLuiVI <J^^ 
aj I^aSc. aJj^.jAll diLLnll ftjoiij ajJL a jLuiVI «-^-l (JfiluLaJl jjjaio^j! 
ajL^VI *1* J^J^ l£^' ^K^iVl JjlgjaJ) Jl 2<w»ll Jc Ig-lLoij] Aaxj 
Ig-a^LLull aJ .!§ dlljUJl (jl (_JJ_JLJ AjLulJ 1 g-alc. ' «J i gaj jl AjjJ liLlJ J 

j_«jj A^j ulll LS -iC' <_£ jAl a j-a a jLuiVI U-^J I.i£a j t ?Lia ■ a J^ ujj 
aJlA cJjoijI (_^Ul Jj^VI J^jj.^Jt (_5.ll lU-=2 cs-^ * jfr?^' <^ CS"^ 
ajLuJ^I *^A dlbjla a jx jSIjjIj jjjA1«£jI I JA ajJL (jl ^aJ i ajLuiVI 
Lg-La V-AJ LM^J^J Will jL f J-*y ^-^ ■^■J^ 1 a (JSjujj '"'"'"' '"I .13 Igil j 

(___!! Aj^k j-a Jnnj a£j luJ I l _ s J& 1 frSUoj Free Token » j^ * jLjjjI 

ajL^VI a^A ^Lj AJli La diLLu jLuijj Jjjj jl£ I jli Jtlll jjjal«SJ| 
4Jli IgJLuijV diLjLiJ (Ci Aj.1i (j£j aJ (j) j t AjUUj I^a!) ' "J ■ U J j a^aJl 

u-* J4^ Token Passing up ^^U^' J-^jV %^j^ 

AjjILi Ac JjoIJ J^.1 t _ s _ll jLg-i. (j-a U-^J * jLuiVli' AxJjjalll (JjLol^aJl 
(jj^J A£ajoJjI ^ljl (jli AiliJl Ac-JjoJl adA L-ilJ Uj j t f j ■ aajt AcjjolJ 

(J-4JJ (j^Jj ' A£aui!I Jc a j^a-VI (j-a JAf£ J^c ^j^j J J^. I jH*x 
' -la^j A£auijI jJ^aJaJ AJC Ajl i BllS '"'^.'"' J AaIc jA La (JJ-a aKjol« 

' Terminators •-±ky ^LjLp a hVi m l jjaj j^J j libL^Vl j-^ 

(jljj t a£ajojJ| j^ jLg-i. (j£ (_5-Sc j_«j j A^.1 j aLajb a jLuiVI (J-iiiJ 
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JijJ ^jjjoi ^iijaijjiiaj ^1 j Token Passing fl-i^iuAj cjULJI 

. Star £ jill t> *jkJl 
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Z^'sW J star ^j^l t> ajL^JI cjKjuill 



; (JjijOjI I JA ^gi JjIHIlu 



Star cjli^s ft^^aj - 1 



• r 



•J a i aJ (J- J-^V' dj1^ dll£jjailj ' a i a j 



.I^JJJ (jjjill J Hub £jjft £J& -3 

Star j' ^ aa-lll p jjjI (j-* -;■" '•***'" ciil J Ajia^ajl i -- 'KwViii -j2j 
j^iLj (C j^j-« j^g-?- j' <jj^ "j <L-iaj>i tiS^LuiLj jT'jj.'"^" *3€^ -^^w 
j Concentrator J £**!*& L^ai ^5^ L»S jy±J,\ J Hub 4^ 
Wiring Center J Central Point ^ j&j*^ '•^^ ljr ^ UU^.1 




jjjjxa^]| S j^xl ^Lj Jl a1«j Hub j' ^ j^j- 4 ^ *lLSj]I Jl cjULnll 

libl-J (j_a lilLui j£ J JJtJ Hub ls-3 Jj >^ijS]l j»Lki t AlfjJjJl ^gJc 
» laSjl jl L-« j* j j; aS jl-s^ ^Aijj IJI JLjjLj j. J-L^\ (j-C a£j_uijI 
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. lM 

-j J , ^"Ul ( jj_j ( j_ x <Ui.l j) jj£V' Star ^ aa-lll aj " ■ aJ J fro 

j l^i^Lk^a) j 1 g-JlSo (j-« * j-S-?"*^' '^tLP^ r A L "J ^-^ '"'J**- 4illa all 

^_i 4 »,-iI-n 4_sijj^i j _'"'■»"' auLal . ad]| ^ p jj]| I JA 4iKj (j^Jj 
4 LS uu (j_c. SjLjc (jj^J '"'KuVtll -j ^1 1 ^-"< (jx jjj^ fV^ *^* 

; 1— loll .1^.1 (jjil J ^j jaa j «-a ^ -^ a La a-Lal ■ -«**'" (_j^s 

. Star Bus- 1 

. StarRing-2 

^«}«^'\\ {-*?■ » jW^ >* Star Bus >* j JjVl p_ j-ill 

.S jj^l jJiji . Star i-^jH j Bus c$-^ 
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*_a 4_L^ala d «-*.\ -j "1 ■ aj aA£. Aaj liljJ-uLajl p j_l!l IaA ^—3 

Linear <» ^~ l ' :> " u-3-ajI tibLuil (j-« $.1 j_^J Ja^j mb (j^axjJI 1g >;-hm 
jJ a£^]I ^k Aa.lj jl^a. Ji=«j jJ 4jI a?j Ua j . Bus Segments 

jjSJ j_(JSLuLa (jjJ (_>axJ A£jjjdJl '.'**'■' J S^-?-^' L>° a J^ LT^ J^Jfci 
(j-« <J-a*jl Ajj) AL^aj-ajl a^-?-^' fci "^ ' "**' <j^ dlla aa a]| Ai.i J LmJ (jj 
(jLa dll » "-^ all (j-a a J^t-J 1 *-;"' J " » "-^ "" I^A (jl£ Ijjj t AS±uul (J^Lk 



p^ 



^j j_x cjliiji s i£. Jajj_j Star Ring ls-^ 1 £. >^' 

aj^j^aJj __)iajl - » aa a alAiimlj Ring 4jUajI 




jLjj ^^.J fl LA, VI i al *'XI ♦j^-"' uu AJ « aa «\\ p j_i] UaSj 

^Kj^ail d iu.< Jl a^gja.V, | (jc. jL^ajV, | * "-'J J tllULnll 

4 g jl uij a Clll jj-ax j ^j ,aj 1 ^-A. Hubs dil - "^ "'I (J£j (_jjiJ 

; Hllbs '"^- aa all AjjoiLuiI p Ijjl lA\£L) tiSUA 

. Active Hub -^ £^> - 1 
.Passive Hub cU^ t*^> "2 
. Hybrid Hub u&a £*+* -3 
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<_lScI jjIkj 4 Active Hub ■ !•»*''» a^^J I Jc s jiaj (jlil 

a jSLA\ LgJ.l! JJ^J <j=u!lill dll ■» ta ail a.}A aJaa " j t 4 LujiJ dll ■» aa all 
4_L Jail (_j*iiLj a£auJjI Jc diULnll Clsl jLuil (jLuijI j AfJjJ a^lcl Jc- 

jjj SjLc. cj U , ^ J l (_£.a] Repeater ciiljLiJVI jj^-« Uj <_U*j Jll 

Jl , ^Vl j - ij_mX1I a j g-%,1 »jl--< uu ( J&l lJUa.1 J ) Alia 12 Jl 8 

j jj^l Jaji . Multiport Repeater 




JiaJ ^Jj AjjLjj^S AJJLL Jl J-HaJ 4_liuiill dlLs-aa-all 

j^^jjkl pjjil ^ Passive Hub ^l«UJl cjU^JI 

Jal_lj£ Q-aaJ ^j-^J ' liO-uiVI ,yjjJ "-IsLaJ ^J' 1 "- (J^- J ' '"^» aa all 
V ^J c IgXiLk (jx ajLall dsl jLuiVI -^J j' ^JJ^J r>j£j V J cJ- J - tfa ^ 

I.1A j .la.1 j x "-^ a (_jx JjSI ' ■ i-lSjSj A^luiSI *_luijJ (j£.<i.<iil (_jx 

^ <_aal jl« ^_& j Hybrid Hubs 3 n->^ l cjL*^JI <_J& (jlkj 

.tiSXaiVl t> 3 itla " pjjji 

a laJ i iH j Star J-* ' j 'j ^ ' A£j_uijI -j " ■ «oJ (jl !}Ij_x (jJajJiAil 

jcUl lilLuJl jL£ I JLi 4 ^<; uAh a j-^Vl J >.~J * ■«•>■« <j--a j-i&i 

' Liiall j- J Jl p j-ill (j-a J-& g^aa all J a j^-a-VI -^ J -^ J 4-a.laiuiJ 

^ ill <ilUl jLi < Shielded Twisted Pair (STP) J ,J=^ 
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J Coaxial l£ jj*^\ ^_ jill t> jj% ^ <j^*j £-« cjU^JI -kjjj 

. Fiber Optic hj^ L - i ^' 

' Hllb ,*_ "?• " -^J-^-J lt^ - ix -^ ^ ls^' L$J*^\ -j J , ^"<ll ^i a jjjl« 

J AUtJ J 4£j_ulll AAjuIjJJ |-<1 » ^ *ll til! ?L^iJLliJ - 1 

p jli liLaj 4 >j i a jJ jA 4Jai liLlc La <_]£ A^Auil! -Ij-la. j"'jj.' "^ 

*_-a (j_al jJJ 4_C_ojl« j i\ j " al.lkj_uil *_JaJ_uiJ -2 

^—Lkl J ^cJl—a-a UjAlJ (jj-% dlLx^a-All ' -1 lc.1 -5 

^^Jc. 4_S^Lk (j_a j_«J ^^-lll dlljLnjI a j_a. A£. «_JaJ_uiJ (j^aLk 

dlljLnll a. j_a. j^—S (_j£1 uLajl i al .*"<<! A-JaJ 



UJ-^ J-£J)^ -^J^ ^-*-} (j-^ ,~ ^ •*•**' jW-? 1 LS^' j' ^^.'^ * j' J ! 
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4.AA (j-al (j_« AJ jj L&x A£j_ui!lj (jL^aJ^L Ls jlg-aJ Aji Tt-aJuiJ 

Hub ,*_ "?• * ~^ w'w.il ; 'I'vhdll CllljJjAloS diulu ■* ^7- ''» jj a 1 aJ 

I j) 4< jj Till Jj laaj *-i«J Lax (_>iaa-J (jc- A£auJjI tiO_uil <J3*^ (*J% LS"^ J 

. Star Ring j Star Bus : 

dlLx^a-alj i (jj_aA j J mK j L .Tn ■ pi j_jl Cll^Lj » aa Jl 
dil£j_uj ; (jl jJ*j <Ull $Lui (j) (jjiLui 4_JLjI Aj_uiI j^jI A Slajl 

. Ethernet 
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. Ethernet £il£f£ cjUjuLJ 

LAN 4 j^> «W cjl^jjoill cjbjUx^ ^o^j Ethernet j£*j 

*■ *« ■ ■ ^"* ls-2 Xerox a£jJ; LuLJ LgjjjL ^1 Architecture 

' ... "'" jLa*-<" S-lC-Lajl (JiLaJ ^^Jfc j. j^—iJaLajl jjjul (j-a dlUluLj mil 

j-* cJ j > ^»qn\ b A^jjiLa) IEEE Networking Standard 802.3 

aAA Sj^-lu JJ^VI A-JjLaa-aJI aAA j ;""»"' _ (<&l $LuJ jl SjjAjI (J^Lk 
J**' J J. ^ *j g?-V 7C-a— uil! 4 i_*aLk 4_SJjJa CIlJjjI ajij 



J.'i «lLa <_J_ali!l j" ua!i t5 _«_u£j 4_lljiajl a^_& t 4£j_uijl k _ s _ lc jjj_a]l 

Carrier Sense Multiple jl ^l^Jl l_sLj£&I ^ <Jj^»j]I 
' Access with Collision Detection (CSMA/CD) 

La-lJC (jLuljVlj ajJL J 4£jjijl JJjJJ-a£jl L_lSl JJ 4J>Jjiajl 4 JA al-lklulLj 
j"' J ■•• "^ L^J-" 1 * J *"**' ' "J V 4JV a jLluI <_cLj (JjajuLa jjc. t^liuJI jl <Ju^J 
jl j^C £CjLj - it ■ aaJ J i ^^ IJjClLajJl (JiliJ ^-i CllLjUJI (jLuljl .JJ^Ij 

(jl jj jjxaSJl *$& jlic diajJl (jjoij ^gi diULnJl (JLuijIj all j^.1 j"'jj; a£ 

(JLluj) Al*JJ ^IjjjJc. CllSj Lag-La (J£ jiajiluj j (JLlujVI j& jLiiijJJjuJ 
. jkl ajL-^aJ tlsjAa* (jLaJA.1 j-a jj2j Lax AjULlJ 

'**' .^?.." 1 U- J -*- a J '-^-jl-^l (JJJJ dj_j^)jl dlLSjii (jli La. jj-aj 

^J| J . aJ CIiLjUj JSj Acjjjj ac-jj Cls.la.VI p I jJVI j^ J ' SjjLaJI J 

dLJ la^a 1 Acjjoi a£.Jj pljjl J^JJJ LJLa. j. AjjLjjI ^ lluLa^La 100 

p jill j^a A£jJJdjl aj " l aJ *_X a V*-**' I "**' (Jlul£ Lj lilaj Cllj Jj) jl ^L-a 

. Star BUS f^-ajJl Liajl atJj Lpl V) Bus 

Baseband *"' ^ l Sjl^VI JLj^J aLki cjjjjj a. iVi >> n 

jl ^jIaJI j^» L$jU j 4 ^^joiLuiVI JIjujjVI jUaJ jl Signaling 
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f>K" "» j Broadband Signaling t^ljil JI^jV 1 ti 1 -^ ^-^ 

Alii eLui (jl Hi. V (jj-ttUajJl (jtjJA (JC 
aSaJ a (j a i in La j^—ll r^ ""'"-J <-^-Jjj| A£j_uiJ J ■ «aJ a jLj^ (CI 

Sjbc ^a j Ethernet Network Controller j> ^jjjj] ^A? 

alj (>5 ^1 4 V j»l dll jUoVI <j-« L^ik. liliuJl jl£ I jj Lui JAaJ SI J (JC 
.<^"i Jl |.ufc A^.|jjj _ a^L-iuoJ Jj i ^^ (jjj 4_llc dll jl—uiVI (Jl— uljl 

.(» jj*^l j^l) JJj^^l jW l^ ^f^l 43LLj j^Jt Controller 

^Jfi- i-lij !i*i!l a j&lfk iKkljll 

jL_gi JS J * SaJUI ^Ltu 




*__« 4_^aljlaJl '-*!_;; uJUJI Clil jl_ikJ Aj ml ml p lj_jl «_ jjl till SA 

; dij jj| (JJlSfui 

.Sjj^l jfesi. lOBaseT (Twisted-Pair)-l 
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ijj^l\ jM 10Base2 (Thin Coaxial)-2 




;*jj^\ J^\ 10Base5 (Thick Coaxial)-3 




ijj^l\ jjisl lOBaseF (Fiber Optic)-4 
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pjjj »_^ ^^Jc (i^Jaij ll&j . Routers ^L-&^j* J Bridges 

4_XJjVI p Ij-J^l 4-LajuU J a ^LuLaJl L_L^)*Jjl Jc 4^)iaj (jjlij 

(JUaS aLulil Cll^lj Jl l—SJjaJjl ajalljj dljjjl dll£jjjj p l_jjl (j-a AljLuJl 

"" .10-Base-2 



(Jl LUJ^I 4_Ll Ja ^ ll JJ uLj ' *« Jj""'" <j « Jl—iill a uAjI 

(jl_ki]l ji Baseband ^s-^l^Vl Jl— 1^1 j-^ (^ <J-* 4 ^wi ^ 1 

. Broadband ^Ijll 

^1 JAJJJJ 4Jli 100 S- 1 S- 1 ^}^ l^j f^J U° SjW^ ^1^1 aJUlSJl 

a_ulS (CI 4_Ajl J i ^J (ji (j£-a-aJl (j-a (S^Jl J^"W l~ ul l^-' a (j L ^*^H (Jj^"' 

. Segment ur^ L. jl tSlLJl (> J. ^qu 
ls-^' j^" 10Base2 p_>^ u-« <^-Jji] ^f^ uM J 1 -^ J 

Igji lilLJl (> a^ (_el Jjiaj Baseband p_j^' t> » j^V' Jl^J 

.>200jjl^V 
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.n^- j_£ tSlUl JjL lOBaseF j lOBaseT £lj3VI ^ 
j^y lOBaseT p jjll s« -n-^mJi , -4L.il c. jj :uaj ^j ^ s^ j 
Fiber J' lOBaseF ^ F jpj ^J£ ' Twisted Pair Jh T 

. Optic 

Frame t — ! ^W^ ^— «_>^ j'— ^V " a a u^-^ i — 1 4j-*] ^^j 



1518 u-ll 64 u^ <jl» c-j'j^ J 1 ^ ^ ' *^' ^ ^J 3 ^ 

.Sjj^l jLl. cajU 1500 J) 46 




j-usj^I^ j Preamble Section j> 3-^i<Jl -1 

. CjUUJl 4-aja> ji jUa^l "U^ 

Source and Destination j ■^j^ j j^-^Jl ^ -2 
jpj jj^ j cU*j^l Jj j.j.'^ y^'j-^ cs-^ l£>^ j Section 

(JjSluLaJl 

J^lj^jjj jajsj ^ill j Type Section J £ j& ^ -3 

. IPX J IP i£- r ^"'— 11 iSj^ll 
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^xamII IIaj Cyclical Redundancy Check (CRC) Section 

LaJ dlV j^jJj^)JI (j-a 4 alia " p I j_jl al^klLuil Clijjj) » J Lj ■ ■'"' 

. TCP/IP l«5 

ji Bridge j-"^?- ^ ^"' ,l ^. '-*-« * "^ Wj p- 1 o$* li ^ us ! ^."*" us 1 
jV Segment ^ J£ j^ic f^-OV 1 <-^% ^" Router <^->« 

JLlllj j A£j_iudjl ( _ 5 _ St agjl jljj (JjJJJ-uj (jxa-lkj-ulAll (j_-« (J_3I JJ_C 




High £-£J^>-a (jUaJ 4juoi J' ^Ij^J ^J^ ^-^^^ *l^luil -2 

gj j_j ji cjUUJI o_&l js JiLa - Bandwidth Applications 

(CjAllAjl (JjalljJjl 
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.f jj'ub 1 " jj-%j ' 98 j>%j ' 95 jj-%j -1 

NT jj-%j ' NT Workstation jj4jj -2 

. Server 

Professional , Server ) 2000 jj^ij -3 

.( , Advanced Server 

Windows for Workgroup. -4 

Microsoft LAN Manager. -5 

Novell Netware. -6 

IBM LAN Server. -7 

.AppleShare -8 

(^JiSl CSMA/CD r Ui3 r iil^3 ^j . IEEE" 802.3 lAjSJI 

lOBaseT, 10Base2, : c^JpU a^U g-l^ji 4 ^U* 

. 10Base5, lOBaseF 

(j_£-<iJj « a\_j*if t 6-^-A »^>^— ^ dll_JjLia^ijl J-i£l dl_jjjl j "■»"' 
jl j 1 "-^ J La^JaJj j (jjLojjiii Jl 4-a^.JJ^ijl f.l^a.VI *J'"* a "'.' ^'-^ yjj i aaJ 

4-^jx 
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OJllit 



IfrLaC AAJ^iaj 'LluiLuiVI <-^Jjj) C1A£ajuJ pljJI 

■ A^iaJI aJA jji r- jui'hn 

. lOBaseT p__jill t> ^jSj cjH^ -l 

10 ^j-jou (_J_^*j cj_ijjj aIj^ ^^ lOBaseT cjI£j_JS 

j ' Baseband £j-^ j-* J^jV f^ "'"' j 3-^t ^ 
^jjJl jl Twisted Pair p_j-ill lh> ^ l^^ljau ^1 <£LJ2\ 

(Cjjlall 
J- jjJl (j-« ^g Lui all JX. p jill Cl)l£jjuill a^A a l^luu Li^JjaJ 

Unshielded Twisted Pair (UTP) j1 d%L&\ yrj^ll 
\JL^ l^kj uliui (Jill j libLuiVl l>« p jill Ija (jx 5 j 4 j 3 tijUill) 

8.1A (j-* LaJi all p- ^a-lll *_x I ■ ajl (_>axjl » J LaJ ■ "**' 1 g-jSj j t (<&l ^Luj (j) 

^ jjj dL j Shielded Twisted Pair (STP) jt <^-&i 

4<.u*\\ dll jU jb <jx jC) 

(j_c ajl—jc. I j '/'•*■ jl LjjLa j_a lOBaseT dA£j_ui -j a ■ gj 

BUS (JsUjI pj " i aaj jA Ljlkla ,jSJ j Star 4-aaill -J a ■ aO 

dil£j_ui L_ijl_uil (jjoii-j ^ 1 i a j a lOBaseT ciA£j_ui < . i l&l 

^_& 4_j jSj^a 4 Lalij 4J i olJ a j"'j AJ a£ a j_g-i.l t^l1_JA (jl la aj 4 aa-lll 
^^Jc Clll jLuiVI (J-^j! ls-3 .- ^LoLall aUaill (j£j j t Hllb j' iT *?" ■»" 
(CAJI jjfc j BllS U-^ll dll^AjjJ j—S a l^J ULall aUajll (_JJdlJ jA A^Auill 

x a (J j i ,-t^ll J-IjiILs <_J_aUll ^j" ■ "■*■**' i_j_ji_uil alil«_uij ISjl m al-Li.j_iuJ 

_ AlUll Alkll ^ ali^j^ ^ill j CSMA/CD ^L-aSlI <-sL£&l 
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<-M< ; >,t ^^j cjLJjl^ ciSL-iA &LuJt\ ^Jl 4iL^Vb 

:^ lOBaseT 

J J i ^ l j-j j lOBaseT Transceiver -1 

JjaLulo Jjoijx^I (Transmitter - Receiver ) 

.libLiil £^x Wiring Hub-2 

.SjLil cjIjj^x repeaters -3 

. RJ-45 Connectors &&* J cjX-a^x -4 

f^' "U » jj-^f l£^' j ' Multiport Repeater ^aLL-Jl jo*!* s jL£I 

j_* t4?b^ Wil jJal ^i J^jj Twisted Pair ^bLJ ^i 
JjljjI UiLLj ^^Jc cJ-^j es-^l j RJ-45 Connecters £j-iH 
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j^-uu ^Ul j Jj2j ujJ I -J^jJl jl Transceiver <»>% 
cjULnJl J-joijLj c Attachment Unit Interface (AUT) L-^J 
<^?j^ cjI jLij Jl Lfrlj^ j Controller f^ «H tjc- 4-J jkJl 

b£jxSjl_c Transceiver u>^j lOBaseT ^^f^^ 

_ 4<u*\\ a^A Jl Jj^aj^l jJj.!La£]l J <llji]l AJJUaJ Jc 

lOBaseT ^l^S J Segment ji <4U1 ^&l JjLlI 
A^fj^ll a 1* J& QUW U£ (J-&' JJ^I Ui c jl« ioo J J^y 

. j^ 2.5 u& Jjy ji t_t?j V j$i 

(Ji (jj^-uiL 1 4 ^'ii aj ^ i aj (j_« lOBaseT '"'^.' ■* \?°"' uu 

JJ j_J (jl (jjJ L-g_Lo L_lj La ^'1 ^^Lk^al j J-kl ,JI <jl-J-« <j-« a j-g-?"*^ 

. 4*\h«ll (J-aC. J& l^lJj 

Jl Thick Coaxial £ >^ u-* ^^ c)jj^ (>l*Jl j-« 
d^v? lOBaseT ^-^ (Jl <l^.j ^iJ Twisted Pair ^j-^l 

:JVI 

lOBaseT ^ Thick Coaxial «4L-JI lU-j^ 
a^j uiJ l 4_aLkjj <L^>jj a jj^-j c^Ul j J > ^*u Transceiver 
.* jj^ 1 jJ=»Jl. Twisted Pair ^^ fl-ikloL 
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^ alia a\\ pljJVI (Jj-j ^c-j^jj jp^VI lOBaseT cjI£jjjj jjj»j 

.Al^bSj^Vl 4^ (TwistedPair) M*^ ^W 1 



10 Atjjaij (J^ixj cjJjj] cjl£±jjj ^jb lOBaseT cjli±j5 
Ja^j_uiLj j Baseband * j'*""' ^ ^"' * ^ . <— >' j^— ^V u-^j^ j '"' .'^j* 
. > 100 ja tilUl JjL ^aS j . Twisted Pair <^U 

JSLiSl aj a i «3J - w"i..<i 

. RJ-45 £>dl 
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j 10Base2 cjI£j^j Jj^ M * Li jl jj%joi <JjLJI <jjjj^I 

. 10Base5 
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10Base5 jlOBase2^l^ 

(J^aC. 4_ijjia j j aj| , ^--n, ^il| ^Luj ^jj ^ujAll IJA ,-3 r - jjjJLua 

. 10Base5 j 10Base2 £jjil <> £"J>] J&^ 
Alfjjj ^ j4 1985 ftc 10Base2 ^h cjLjuLJ <*^aj ^ 
JaUll ^jiJt (jx a£jjuj]| f^u-aj j!iLk ^ Jaxj j Baseband « j^V 

tilLjoJl j_& dllij *tl j— a p J-ill ll-A (_i >^-' ulJI till uJ 4 Bus 

. Thin Coaxial <j£jJl l^jj^I 

^ 10Base2 ^IS±jS ^J f ^Lq L Jt tSlLJl ^^1 Jj-LJl 

<1h> 200 cs-N ^j2j ^j j >i« 1 85 >* ^jL^ u^j j^« 200 ^j^ 

I alu JjJLs 185 4-|>ia jj' ^j V 4_3jia> 4_j£J j e_Lj*l!l Jj^ uij <_)^.l 

(Ji . jJLo ' 3 i «ai ^jA jj j IgJi. (JAJ (JjuoJ AJLuLtt Jj-^aisl jl ^ J jf I (JjJajl 

^J**'JJ.'"^ 30 CS^ i*^-^ J^° 185 J' AJjla (Jj-^J tiliulJl (jx AJad 

:( JVli ^a 10Base2 ^ ^U£- 



j] ^5-Sc 4-j£>« j>Sj j 10Base2 Transceiver -1 



. Thin Coaxial <j£jb l£ jj^JI d$LA\ -2 

. T Connectors ^^>j -3 

BNC Barrel Connectors (50 s jj^Ul cj^I^j -4 

. ohm) 

BNC Terminators (50 i jl^V 1 jl ^J ^^ia> -5 

. ohm) 
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. Repeaters » J-^V 1 ^jj&* -6 

f> 10Base2 £_j-dl j-* ^^ ^f^ 1 ~*- a cJ^J Uj La jVl 

: Segment j' ^ J&> i> <Jj^ USjjjS jl ji>l jial 

j BNC Barrel Connectors j> » jj^l* aL^j aa*^ U 4 jL\ 

^J| tilLuJl (j^a L_ajJa <_J^ ,^-3 a jj_uiLaJl A\ > ^i j i^L ■"""' ; LajIj 

. T Connectors ^r^ T ^>j^ cJ^j ^ <_$ jL\ aL^j 

Ethernet ^J*) f^-^ <j-l' T ^L^ j ^ > **' : L^ 
jL^ ^ 4 ^,1 t ai l iiLkj ^^Jt L_£^« jj-^j l£^ j Controller 
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jjc- Segment f-^ e-sj-L J^ u' ^^ u' Sr 1 -^ : Mj 

jl S jLuJ^I jl-lJjl L_kij-a 4 Jjl g j ,^-3 » i aj (jl ' . I aq ^>k.l a mlj J ■ «oJ a 

j T <L-aj l_i X^ala j^Ij 8 jj^j ^ Jill j BNC Terminator 

.Ual£IalOBase2 

cjUjjuS (jx <1Kj Jai j <jj^>x jp£i 10Base2 ciil^^jj j£*j 
j^i aJj>« >&i cS^j^l <_£jj^l tSiliuJt A*jJa jV IjiiJ 10Base5 
. 10Base5 ch\£^i ^k ^vVunJ l dykfill ^jj^Jl tdLoJl 

4_lLa_<iJI i-<KwVill «jjaijjj ajLuJ^I Clsl jj£-a -I iklml ,j£^ajl <jx 

bjjaj J.^l K^.ll ^.^1 JjJaJl sijjl j Ijl^a. 1024 cs^ (^-^ 

. jl.925 1^ j > 1000 Jl 

lilLuJl (j^a ^LuliSl (jiL-ok ^-aAJ jl ^jJalaU 10BaSe2 ^Jl^J 

j ' Repeaters » J-**] ^ j>^« £-jJ Jl Lg-^jj ^> Segments 

L-ailJ j"'JJ.'"^ *_)$-?■' J' <L^aj^i (jj£j aLuiaVI 8 JA (j<a Aj!ilj Jala (jSJ 

(JU^ajV jki ^j-ia-aJ jl A£jjaijl (JjJaiJ JaSa (jLa-lkluU (jl^kVI (jLajmiJl 

Y*8 jjj-iill JaJly 4j£^a <aLui>s Ujb\ Jl 8 jLjoVI 




5_4_3 jj 3-4-5 *Acli Lgjl& (jjlLj '4^ j ^W 4ii J=Jl <> ja 



Rule 
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j Lul!ill ^i ( "nUjrt 10 Ji 10Base5 cjll^ij 4cjjai J^ 
^ Al±jjiJl ^L«^aj j»cjj j JLojjVI ^s-i Baseband ^j^j f, vvi >> n 
ji (jj-kilJl ^jtjj^ "" p _j-il1 <j-* tSo-uiVI ,* ^"' ' ""' j' Bus lp^I P>^l 
ls^^ 1 P_>^ J-£*J tSfc^Vl lj-* p__jiil II* j i Thick Coaxial 

^l_iij) ajc L«Akj_uL« (jLS (5^-11 ig ' ■ g» V I p j-i!l 4-JV <-^-jjjI dil£j_uij 

dijjjj (JLilSfui 

"J £7^ ls , ^'^ 1 Ai_aJl J ->*j dillj mil j_x p j-ill I J-A («-a 

jjd 4 *\i uil l (jx Segment ^^ J^ 3 ^ j' j^all <j-« ^1 j^ jj.'^ I 

".JW100 

2.5 >* 2<w^ti ^]c jjjLg^ ^jjj tdLoJl Jj_k] ^jVI ajJI 

dil jLuiVI 4j>"" Jl c^-^Jy * js-?^ U£ ' J^ 4-)! jSaVI (ji j* a£auuI 

lilAjaJ jjj (_CAjI (JJil ^»tVI I _u uu S j-£-a.VI »A-* (j-a U-^ ^ ' ' Ll Jj i_S~^ 

500 L-ll cJ—^ tSlUll ^^&l Jjjjl U . Reflection 5 jt^sU 

• jJajJ j jq >^iVI (jjilLj ajl_C jj a-lll ;g jj a JI ' 3 '' mil (jjlj 
aj\^-i.l tilljjj (j£-<iAjl j_a (C ill (jlS-aJl (JJfll JJ-a 2.5 <_A f'l-ij-"! 4-a^lc 

ajjj-iill Jiajl. AjjI 




Jyi* ^ 10Base5 ^ cjIjjL. 
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j.& y > ^k\ A jj-ljj Transceiver di& > ^ - cU^ -1 

. Transceiver Cable -2 
. 50-ohm Terminator -^jV 1 ^j* -3 

(JjVI (jjS-ajl-J (^gJliUl (jjS-aJl (Jj-^ajJ liLLuLa jl dL^L^aj -4 

. Wiring Hub ^uJ £*** -5 

. Barrel Connectors » j^^ cjX^»j -6 

. Coring Tool 4^ »^' -7 

l$£j uj aJ_J V t— g-jli 4_iikj]| A JJj^ all lifcLuiVI SjLuiSl I J iaj 

_ JjjjjJI ,A\ uij ^L^a^l lilLoJl I JA l-aj«J 4 jj^ 1 <^^l J » j^^Vl 

bjj^i llLoi (jiijJ lilLoJl I jaj c Transceiver Cable J c JjSWl l 
^j J^^ala 9-pin Ribbon ^-^i 9 j_* jjA* Jajj^ >& <_J^ 
4 » "ni l tilXjoiVl ' DB-15 Connector ^^-^. ^ ^ 4-AjW 3 

^—ll eLJakl (fii-J ''"' ■»;"' Lgil L-a£ CliLjLnjI Jb2j mlj <Jl_uijV - ^"' ■ >£3 

Sjj^l jJij] Controller a^JI VsVi* 
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ji Jj2j — ulJI -J — ujjJI jj — lj 10Base5 ^1j — ^ ^ — 2 
j (Jj^IjI <A\n\\\ (jjj c>^j A^fuiJI AiLLj (jc. !>L^aiL« Transceiver 
Sj^^l jjiji Transceiver Cable ^L> 




*-&?> t>« Transceiver oh Transceiver Cable lU^j 

(_5^ykl 4^a. (j-a j"'J... "^ LS^ Aafuul AJSUaJ (j;lJj 



L_j <t! uaj al_j jj <_J A3 il i &j ^g—ll jj_kil]l < J ^ mil ^ laj 

i^^yj Coring Tool m^ s ^W 4-£u ^ <4u ' Transceiver 

(_1 <U t ^ij aij f.5- 1 -^ ^jJAjlajI tilLuill j j a a ^gJl (Jj_i-iajjlj ' . I kill li-& 

Sjj^all jJiii. Transceiver 
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Jjl- -I iaJ i ill ; Lx-« (jjlJaJalll (J-^J ^ (j-* J UJ "** lis A-laS 

j-^jl. Transceiver m a jj-^? lU^ l£^' j line Connector 

»jj' all 
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5-4-3 Rule S^IS L^J 1 0Base5 cjI£^ ^^i^ 
Repeaters » J-^j ^ j^-> 5 J^j ^ J^W j. °^ Xi ' ^.jjiUl 
. jl« 2500 <J *^ ^aSM JjUl J^ < 

: 10Base5 cjH^j cjI j^ ^^It i_aj*n] 

Electromagnetic ^ "U^hi* j>§^ JL?^I <>& ^jUI <J^-^ 
cs-^' cjllnJl ^ (_U*11 aajoiUx lgi*^j U* c Interference (EMI) 

lOBaseT cjI£ajuj ^ jj£I cjliljoLa ^^ J^*Jl ^kLou -2 

. 10Base2 j 

. Ux jjcjiJl !A£ ^jjaS^yA]! cjll^l U c<1Kj J&l 10Base2 
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4_iilil]l ^^-a ( -1 jKj* 10 ^j-jjlj cJ-^J 10Base2 ^ 'v » * 

^ jjja^Jl dLaJl j Bus fj*"^ j Baseband ^11 4_l£j ^-la^L? 

Jj_k]l j Jij^ 30 fcijj ji* 185 fcSlLill j^^l JjJall 

.JU925 ^jiSll 

4_jjl!ij| ^ ( "i jUjrt 10 a^j-jou <_J-*«j 10Base5 ^-^-^ 

^ jjja^Jl (ilLoJi j g us ^xiaj^j j Baseband ^-^ ^^ ^l^kijoilj 

j yj^S 100 fcijj J^ 500 <=s1LmJ1 ^^&l JjJ^I 

(JjJaJl (J-i-aJ a jLui) dll jjAx al-lkj-ullj j t jJLs 2.5 (j-J^I (JjJaJl 

.JL>2500 aI^^&I 
. lOBaseF 
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lOBaseF cjl£^ 

Fiber Optic ajjj^JI i_sbVl lOBaseF ch\£+£ ^Vi >. n 
jl*^ 2 ^1 lU^j '^11 ■■ill y— ftl Jj^l j ' 5 jf?-Vl u*> J^jii 

dll£j_iS (j^a (_gj_kVI pi jJVI £—« 4-ijtLajLj I J-;!^ I JjJaJ I.AA jiixJ j 
j^l J-""' J djl—jLlAjl (jj-J (J-k^ajil llll£j ujll SAA a ^"' I ""' I^J J I <^-UJj) 
lifcLjoiVl aI-^J mb I g-ljj <_U^>jil U-^J V (^1 L_kl J_LVl A_Lal jla 

4j1}jla]| 

(jc. ^uUjI <_^klj!iij aAjAijJ <LajLLs lOBctSeF dll£jjjj j3jJ La£ 

Electromagnetic Interference ^ ujaLU^ jj^I JL^JI 

. (EMI) 

: ±s*> lOBaseF cjI£a^ cjlijl* 

. Fiber Optic Cable l£>-^ "-M ^^ -1 

. Fiber Optic Transceiver (FOT) -2 

(j ** ■ in j Ajj_k^aJl ' aljNl tiO_uil g-Laall Sjjt >^i tiLI uj a -3 

cr*-^ j Sub Miniature Assembly (SMA) Connectors 

. Straight Tip (ST) ^4 

; Sjj-^^' L_aUlVI (ifcLiiV jU^i U^JJ ^j* 

. Single Mode Ja-jJl -^j -1 
. Multimode JaUfrl jo«^ -2 

t At l nl uj dlliLulx (jj-J flAULllI CJ^L^aJ^iU LlaJjI -lLi.J a Ja^luLj 

. LAN Ajla-all i-Ku*ll Aljj ^i JaLajVl Aiala a iaJ I "J LaiiJ 
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jjAj j Twisted Pair ^jj^« ^LJ IaajJ <jjJ£j jLj libLuon 



Fiber Optic <»• 



laJ UL) 



4_LaJl 6JLA j^ 4 2jj , ~ : lJLa]] jJk^l 



^Ajjbj^Jl cjI jLiVI Jjj=4? j»j% l£^' j Transceiver (FOT) 




jl (j£aJ| j^i j !}L-aAi« I jL^a. FOT uj-^J U' iA^ l>* 
jl Bridge j-^ J Repeaters s J-^V 1 j>^« ^ I^jl* jjjL 

.Router ^j-Jl 

Sub Miniature Assembly aft."** FOT <-j lWjj j 
LJUftft ^ jj^Lo! L^j cJ^4j jjUI j (SMA) Connectors 
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. lOBaseFL - Fiber Link -1 

. lOBaseFB - Fiber Backbone -2 

.lOBaseFP - Passive Fiber -3 

cjIjj_1« (jii^k ^ b Vi m b lOBaseFL JjVl £_j-iil ^-^y 
<_£ Jj^ 3 u' jW^V' u^v? ^Vl t* ^f^' jj^<ii] Repeaters » JAI 
. jlajL£ 2 J' ti*^ *Sl>*^I LjUftfl tSbLuii (jx Segment 



lj^>lx ^ U^Aa FOT jj% uW lOBaseFL ^^J t»S 

A£jjui]| AiLkj jl Hubs cjU^JI ji Repeaters »jUSV' 

ljj_l« j s j-$^M jj-j cJ-^-^j^ lOBaseFL p-^ 



Jala dlljjS-aJl (jtjj ji SjLuiVI 



,» -^J "U 4-Jl <u^J j_» g ' ^"u lOBaseFB cs-^—^ £.j-^' 

.-^Repeaters sj^V 1 ^jj^ 1 
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^1 U^a^ Transceiver u>^j u' 4^ 3-!LaJl *1& ^ j 

. Repeaters 

Repeaters »J-4! jj&* o&& J^>jj lOBaseFB ^^y 

2 cs-ll lU-^j W^a Segment <J-£ Jj-^ » >^ 41^ dyj-^ L^a 

4-akJl cjKhwH j — ^a j^i lOBaseFP ^^ £j^l Lai 

Passive 4-L*Lk iiO_uil llll » aa a a laj i uj ^^-^ J ' - a ajl Sjjt >^i 

uj-^ ls^ 1 J Transceivers oh lU-^jU ^Vi >. n ^Ul j Hub 
Network a£±j£1) cjULLj jl Repeaters cj! jj_U ^J Ls^a* 
j j-a-all ojj d^ti 1*j ^ j-uoix AiLaL« JjLI j c Adapter Cards 

. jk» 500 ^ Transceiver 

L_gji (Jj-Sj ^j-Jjl (jSI a^l (_5— 3 «aL_ C. a laJ i "J p j_ ill lAJfc j 

.yHWj$^ lAjj^ i> lP^ ^ ^ a^j^-^ Hubs CjU^Jl 
dilal ui^il (jj-j (j^ajjl ^jj ■ ",'" L-iLjJiifl lOBaseF .- ^"' * "j 

liliuill (Jjb (Jju^aJ j JaLaJV I Alxla La) j ]=Lajl\ Ala. j La) jA j 4jjmLuj]l 

• >j^2 J 

: *LJ3 Jl lOBaseF r 52 

. lOBaseFL - Fiber Link -1 

. lOBaseFB - Fiber Backbone -2 

.lOBaseFP - Passive Fiber -3 

100 Mbps jLj*^I Jj^- &\ *^ uj uj%^ lJj^JI o^j-^ 

. Broadband ^ 4j£j j ' IEEE Standard 
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liull 5^23 j tlOO Mbps IEEE Standard jW 
Broadband 

. 100 Mbps IEEE Standard jU-ll Jj^ -1 

. Broadband ^ 4jj23 -2 

^ '-'.'^^ 100 ^jjuJI cjtj cjjjj) cjl£jjjj i-^j. J UJU. 

j Cjl—jLJl (Jjl_iL 4_jc.^>jI dllc J_ul!l S-Ufc (jjLa (j_C <> -%.1-vll dll—uij 

Computer Aided 3_Lftj#^ ?i« "^ g^j-j-1 

. Design (CAD) 

Computer Aided ^jjjj^h^ 1 g/' "^ ^ j-j -2 

.Manufacturing (CAM) 

. Video Conferencing L^ji^ d^Ji -3 

100 4cj-ul (jLa&AJ ClLJjjV (jtJ-uA-lJLa JJj_Lj a_J A^3 l-i-g-1 

. lOOBaseVG-AnyLAN Ethernet -1 
. lOOBaseX Ethernet (Fast Ethernet) -2 

' lOBaseT ' j. '"""' ^-£J ._« jjUaijia (jAjLuJl ,jjc._&j]| !A£ 

aJj^joij lOBaseT ' "" ^ ^.' ** ' : '" w "v ?r<uuj L«-a 
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IEEE ji j» al\ ^g—Sl i-<Kj ,Vi!i i j_ ja jjLcjjJl (jl^_A ■""'''j 

(j^l Token Ring cjHj^ j dijjjl cjI£i^ ^&aj ^ill Jt 802.12 

100BaseVG(Voice Grade) - AnyLAN ^^ 
-^ j ' Token Ring djl£j_m j dujj) cjISauj ^ !A£ j > ol v. ^-aSi 
. Hewlett-Packard ^j^ d^ t> L* jjjkj ^ 

. 100VG-AnyLAN-l 

.100BaseVG-2 

.VG-3 

.AnyLAN -4 

100BaseVG( Voice Grade) - £A<+Jl^ 
cjUAJI . ^-Vi t , n j Star <^aiJl £■ jiJl j_« A^fj^ll jx^-aj AnyLAN 
lJUIVI &^J r ji3_ u i3 J Twisted Pair *£LJ ^ 5 j 4 j3 
L^iij (jjj-iJl ^ jjJjLoj TP fcSbL^V Category j' <^-Ja) .ajj^-^JI 

. 3**"*' -J ' " ^-* 4^31 jl»a J ^r 1 ^ ' ^ 

lOOBaseX Ethernet (Fast Ethernet) cjlijJilJ 
LJLJfal tSbLJ j STP L^ji (B-& j UTP t> 5 fcill <^lJ ^ia 
i>. i^lSj_i y-i CSMA/CD J>^>jil ^Uij ^Vi .i n j .aj>^JI 

. Star Bus f j« » ^ 

lOOBaseX Ethernet (Fast cjHj^ cj^j ^ j^Jj 

; XaJlJ ^■Ijjl d^j Ethernet) 



70 



cjUa <> ^LoiVl t> ^Ijji 4 ?^^ j 100BaseT4 -1 

.UTPc>5j4j3 

5 Ilk j> tStsUiVl t> jt^jj ?^^ j 100BaseTX -2 

. STP J UTP t> 

.ajj^I lJU^I j> jl£U f^klau j 100BaseFX -3 

tij_Jl i luSj IEEE 802.3 ^ ■■<ij«li cIljjj) jl j» < f^- 1 -^ 
^ — ^2j j_^i«j j < Broadband j (<j — «M £i_Jl) Baseband 
<_U*j V j jj-al jil cjLa.^ f, iVi >. n ^ j Lujoij <^jja Broadband 

. Coaxial 4jjj^I <£L&\ fl^kluL V] 

^s-* Broadband 4-^j ^jJ (>? _j]I cj Kj > *l l l ^c jLiL> 
^ ( "ijUjo 10 ts-ll a£jj^I «1a ^ AcjjaJl cJ^>j 4 10Broad36 

. jk» 3600 J' ^1 ls^ J^y j 4^ 

dil£j_uij| diLjjS-« (j^. ' *° ilaj 10Broad36 A^fuul diUj£-« 
jl j_& ^-J-Ji A_ia.j j_J ^ Baseband «—>-Jl ^&J ^jJ ^-jJI 
j"'jj. "^ *3€-^ u^^ p-^J^ ^^.'"' AiUaj a laJliaLJ Baseband tiil£±kS 
j-jjIjjI dil jjj_j ^j-« Broadband '"'^.' >S - iaj uH I—ajaj a£j uill 
ijj^l\ jJiji. Radio-Frequency Modem 
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'*< ill cisl j_ia Sa_c ' s \ llaj (ji «_iiaj_u£j Broadband ^ ^-^ 

^5 (Jjjjj 4j_ulj^lj| Clll jLuiVI <j-^J J ' J)* ,Ll j' -^'j tdLui al l^J i ul ; 

Clil^jjSJI a JA (3-a (Cl J .1^.1 j aLajl 

Bandwidth (jUaill ***->* <_U^J 10Broad36 cjI£j^ ^ 

Uijc IJ| j 4 JjjjaL^l* 18 (_5-Jl (Jb2Lui| jl jLuijj) lIlj al^jl (_J^ 

dilij * jLJ 6 MHZ ts— * j 1 ifall cjL^.jJ (jl kill 4t ui ji 
. sUjI cJS J iiu cjljja 3 Jl £U^ 10Broad36 

-300 LiH J-* tlil£jjjdll aAA 4_DLk (jx tliij (CJjI JJjllI <_£.!« 

Community Antenna ?' vVi m b I j_& j MHZ 400 
u^ e^y <^' J Television (CATV) Coaxial Cable 

CliULnll 4-iit-a> JI dijju^ajl j aj^jjuiajl (jSL tiliuill 

; cj^UJl ^yiSjjjilia Broadband ^j£ jf^ 

j CATV <-iil£j_ui (Jc. ^ j **•*■** ls-^' *j j. diLuiuij^ii! -1 

. LAN '"'^.'"' J Lg-La SjliiuiVI ajjj 
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. JLoijVI -kjuij (jjdij J jklmb j LAN J' AiLiaVlf 

: u^jj 

g-^l 11a j 100Base VG - AnyLAN Ethernet -1 
LJLJfal l£lJ jjJI AiL-iVb IP tSbLMii t> 5 j4j3 CJUill ^ 



4j u^a-ll l 

Z j-^j lOOBaseX Ethernet (Fast Ethernet) -2 

<^^> t> E ljji 4 ?m^ j 100BaseT4 -1 

.UTP 6- 5 j4j3 ^ t> 

tStJU.Vl t> u^jj <»^w; j 100BaseTX -2 

. STP J UTP 6- 5 *ti t> 

^Ufyl t> ulll^ ^jii^i j 100BaseFX -3 

^jj^ ^ oVi un ^ j Lujoij 4-^ja Broadband ^^ >^ 

alia j£l ^a.1 j dLaJJl 

Token dA£±juJ Jj_a. <ftl ^L»S jl <_J_jUI (Jjjj^JI jjftj m 

. Ring 
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Token Ring ch\£i& 

; AjJtill JjjJl SaUlt a ja jj JjIULoj 

. Token Ring cjli^s (j^L^kJ Ul^»j -1 
. Token Ring cities J*& aL jLJ Ul^»j -2 

.lie jjj_n-aSj| jLfra 1_£J J-«J ^s-^j' '"'lj UA.i1 i a i a j -3 

. Token Ring i1iI£jj£1 -uL^JaJJ 
LS _lc. cjLjUJI u-% cs- 1 ^ Frame j'-^V A^>^i ' *° ■ ^ j -4 

Token Ring tiil£fkS diLvLii^l j cjUj£-&j i *° ■ a j -5 

JJtjl ^ s j_x Jji cjj_^!i Token Ring iiA£±jS s j_£a 

J^ t> Token Ring ^^ ^^j ^ill IEEE 802.5 jU-ll 

(jiil LaJl (JiL«j (__Aj . 1985 ^-C' t ^-b (jLS j Ring ^ SlaJl -j ^ . aj 

~ . IEEE 802.3 jU-ll £i1i £"$ cjlii^j&l 

U£ f=^ j LAN M 2 " cjUjjJS ^ Token Ring cjlii^ 



. Token Passing s J^V 1 J^>^ -1 

Hybrid Star/Ring ^?j]I j 4_Skll j^Jl p\* > ^l l -2 

Topology 
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jjj_kLIEEE 802.5 jLa*-JI O^ aJju^I a la 111 c^Ji 
Media Access J-^jV 1 -^j ls-* 1 Jj^j^W *£auJl %joij 
Token ajLiVI jj>«j aL^jII ai& ^.wj j < Control (MAC) 

: L»* u^ <i^=^ ^jj^ 3 ls^' j Passing 

al_ja AJC (JjuiaLaJl i dll jLuiVI (JJJ .- ^ ■ "'" UJ)- ^^ (CjUS -2 

_4joiij clia_$jl jji LigilUj (JLuijLj (jjjlg-a. 

(j* *Ajji UjoAjoi j^Jt Token Passing lIAsjjjj l£ J^i 
jLLI (Jj-^ 3 u ■ ^j j ' AilaJl jIa« ^^Jc. jjSI j Token u « > ""< diUJl 

.cjjb 3 Jl ^jlill J Jill Token 

Jl ffi i "j j (JLluj) aAmc j a j^_i.VI (jtJJ ajLuJ^I JJ^J ^AJ^A 3 
f.L^)lla (jiLal ajl (jajAjl ^^-i lg-i.j_ui aJ ** Ha 11 ll)l£j uj ^^-lc- dlljLnll 

.4alaJl Ai& AjII £ja.jll 

s j^a.1 jaj (Jj^aj <lLaj Token Ring cjUjjuj au^ Iajj 

(J^a I ^ aaj Aj ujj aUaJ jjfc ^ laill (G-iLall a-Laj gajll (jSJ j I A^Auill 
4_J j£^x ^Jaij ^J| <Lk^aJ c^ll mj J i aaJ a I jLl3 jA ^lllajlj J ■ aJ a jlg-a. 
agj £l j 4 'a'l^ll ( j_ <1 p. j_a. ^^.Jfc dlljJjJAo^ll 3 i Hllb * «a Jl ^j—A 

A "'J?- A A£j_uj 4 .ale, jjg UaJ L_« lAJi C* aa_« (J3_J^>Ja (j_C 1_£J Q_oJ_i^aJj 

S*a*U\Ii aaj 

Token j^*-* cs^ 4-«jLa IBM ^^i cjI£auj i _uc.I ^paH 
adja.j fjJ ^a^ll J& (jjiki IBM a£j^j cj LaJJaj^^ ^j 4 Ring 
Multistation Access Unit J cjUa^Jl aiju* Jj^-ajll 
255 ^ 4^ Twisted Pair <4LJI r iil"y ^ j (MAU) 

. jW 

;AjlUll j ajl . ^a. li j Token Ring dA^fiS J;L«aj 
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. STP V* 2 ^ 1 <iXa^l .l^-...,l _1 

iLjlill 

. Baseband lt^j^ ^' 4j±£ -3 
j»j-£ 4 Token Ring ^f^ ^ JW?- <Jj' f > ^*u 1^^-ic. 

Lj mil (j^ajxJ AAhJl jja. ^iuub Iajj Token J' S jLjj) -^Jj^ A^fuul 
t^UJ J a jLui| laa.13 AjUUj <_)Luij| ^- a jW?> JJ% j' ls^ jW?" U^ LT^ 

4_L« V-^-j u-^jj j ^j "'" j-« *aa.1j f»j-%s Token 4- 1 - < ^"' II Iajj j 

4 -llaajl (_5^-J J A£aliJjI Jl IgJJJ jl ^JJ ^gJjl CllULnjI ^jJo (_C jlaJ jUal 

jjc 4 La uS aJ_J jl g-a (Jjl jj-^J J ^jh^I-n, II ^jojaII ^^ lg_a.^>jai (JjJJol 

A^AuijI 4 lajujjl Ajal^a jc. (JjiuLajl jA A£auJjI 

lg <u] ■■'"< (j_« Aatlll j j-la^l J aa Lj A£aliJjI 4 lajulil Ajsl^-a aJJ 

^j aIaj^JI ^^ aa.1 jjj iSa ja.1 j Token j' C> (jSaall -2 
Token Ring 4lfj^ Jl ^ 1 « . Saj ^lj L« jL$a. l_lc. jj LaAic 

jl fraJl jlxiLuilj L_Aj i ""'J Lg-la (CI ^j-a j-uia (CI (Ja.1 J-a (_jjo^kj j^iJ 4jli 

; 4< jj Till ( j£. 

^1 j Lobe Test ^ j Phase JjSM ^>Jl -1 

J i —*«\\ lilLoJl Jl tllLjLnJl (jx dll jUal jLoljb 2<j.*ll AJjUaJ l^J «,jAJ 
^-jiiLjj (jl jjj 4_aUaAjl t _ s _il aj-ujllo JjjiJ jl ' -laJ dll jUa^fl a Afc 4 UjJ 
jl A£j_uill 4_aLiaJ '"< ale. r-L_aJJ 4_la.j^ijl aAJfc Cllj_« IJLa t L&ljla-a 

_ Ala. <_A^ (_>**J IgJ^L^a j J A£auJjI L*0_ujI 
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s jLJjj a£±j£1I <iLkj j^-aj Phase 1 4jj^I 4-kjJl <^i -2 

4_La.^ill adA ^-i (jj^jj t4 aiol a£j_uJ Jl Ia jLj-a. (jt-k^V ^JJJ Ju ^ a 
I^A ^ji AliaJl ^^JC. IgJJ aJJ dlLLu (Cl jli 4±a.j^ill a JA L-llt aJ J ■ gal a 11 

aji a£j_ui!I <jal j^i (j^. JjluKtll jjjaio^JI (jSJ j i j^j i_s_ojui distil 
^< wVili Jc. AjAa. Token * ■ u j j LUiJl 11a 4_aJl*_<ij 

AStjj ^^ jUaj ^i LgJe jxJ ji 2<w»ll AJjUaJ jJaSS lAJxJ 

4_aUaJ (jjajqiij ul3 jUal (CI ^^-lc- J ■ ^^"' aJ jLi C 4 la ulj A£j_ui1I (jl 

Lj Luib ;»j-£j j a£j_uijI ^^Jl a i 'iah jLg-?. UJ' J-* La jW^ U' a£±juuI 

Ig-lll IgJjjC. jlVtu j dll jUal (JluljL 

el j^.b ^<; *H <iLkj pj2i Phase 2 <ill51l 4-kjJl ^ -3 

a> 3j Ua j c Duplicate Address Test j>^ j'j-*-N jW^ 1 

jl jjc 4-uiiJ jA (J-ulj^ill jl_aJC AaS jj^J jLa( (Jl^jW A^fuul AJilLj 
I j) Lui (J^aa a!lil talij a$2j j Igjli AJJUaJl jl_aJC 4-uiAj jA j (JjILulajI 

I JLi t La jig-?, jl j-ic- (_>niJ 4-1 4£aju!jI l _ s -lc- j^kl jLg-?- <5 1 t^lLiA jl£ 

Lj mij jjuailui AiLklll jli t jljiaJl (_jjdij 4J jkl I jUj^. tillJA jl jAJJ 
*_« AijLuJl (J_a.l^ijL I jjj-« <_£ j-kl a j_« 4 IjLa Jl Ajxj j 4_£laJl jc 

•llAat jl_aJC AlJjJ 

l_sj*j]L 2<w*li AiLkj aj2j Phase 3 **-A jJl <Lkj^]l ^ -4 
Nearest Active j' a£j_^I j^-Ig ^^Jei Ja_^ jLa. i_ijJi ^^Jc 
La jUJ Lj^oiii Uijaijoi L^ i Upstream Neighbor (NAUN) 

^ j^ <J4^ jL^a. J£ a> lj Token Ring cjUjJs ^ 

jl_^a. SjjLi_a jl aLuJaJl <jla. ^ a^« I liA j i <lLaJl ^^JC. AIm (jiul^fl 
^J| tdJj j^. ^>Jj2j JLoijL ajlj uj ^^J&VI « jLa. jli 4 lia ll ^^Jc. La 

AliaJl Ajil^x jc. (JjIulajI Lujlill jlgjaJl 
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S<; *lt 5_aLkj ^jJj Phase 4 4-^UJl 4_kjJl ,^-i -5 
Ring Parameter Server <lLaJl cjljUjb jjj-*j JL^jVLj 

ij^b^^l j(RPS) 

. Initialization Values UJ^V 

j 1 ^ Ui .?<"< dil jlal jLj ^^Jc. J j i ^^ 11 ; "Glajl a^S-^ *M*' J-* "4- 1 

jljj& jc Code Level J^j^l lsjj-"^ 'u'j-^' : t > ' ^ cs-^' 

. NAUN Address 

j^ u-« Token Ring cjISj^j yJ cjUUJI jLLI q>£jj 

: (jA Frame J-^V' '■* V- 1 uj^ ^ fUifyl j 
ai^j ^lll ^a j Start Delimiter c^*^ Jj^ 1 f^ 1 -1 

, ^^ H J Access Control n* > «j yH 1 — -^ f-^ 1 -2 

I1& 4_jjJjI a j laj 4 "ug ^ j A^lj CLljLj a m'q'1 I1& UJ-^ 3 J UJ-'-* 3 .^ 
(j-«s a J-JC- AjjJ jl <_J_ia (Jj£j ulJI jLg-aJl (J_j]S (j_a 4_aJl*_<ijl ^—3 jUa^l 

Token jbU jjt, jLLVI II* jL£ I ij l^ .iiaj <ui US c cjl jLL^I 

.cjUUj jLLI ji £jli 

.maj ^jo^II I 1a j Frame Control ur*^ <^-^l ^Sll -3 
Media Access Control ^A ^-^ J-^V 1 ,la> u 1 ^ ^ ^ 
j^ljk j Logical Link Control (LLC) J (MAC) 

_(_J jil Jj-aLJ I ^*aU"U (_J£luL« (_JJJJ-^ ,JI "^J'"" (J^jbu ^j-AaJJoj a^ill 

■^^ ^ j Destination Address ^r^ t? 1 j^ f^ 1 -4 

jUa^U (JjSLoLaJl jUaJl (jljJC 
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■"^j 4-p j Source Address cr*-"y o^ 1 -^ 1 <*-"^ -5 

. jQa^kl (Jjojj^ijI jlg-aJl (jljic 

j' Routing Information i^-^i o^ 1 -^' f-^l -6 




I^-a j Data j' Information cr*-^ t?L^ <»-^l -7 

^^Jc (_C jJiaj jl a l^J ■""" dlLjUj j ClsLa jlxx t5 -l c ' *—«) ,C J "'•*■.; «-uAjl 

-< Vill CjLj jia^i 

jl Frame Check Sequence i^ 1 -^ t>^ f^ 1 -8 

l£oI] jliii.1 elj^Lj Jwni.tJI jlg^JJ fLxjull ani'qll I JA j x_jljjllll jliii.1 

L^l (j-lc- J>»*Sl f^ 1^1-3 eUaki ^i (jx 7 J 5 J 4 J 3 ^luaifl jia. <jx 

."U-a VAJ -Hia. jUal jLulj) aJJ I a j Jl jjlul jUa^l j|i Uak 

jajsj ^joiSII 11a j End Delimiter ur*^ £j^I ^Sll -9 
Lg'A] ja j Frame Status ^^y j^Ltll ^ill-io 

duaLaj J3 j (JjSloLaJl jlfraJl (JjS <j-a jUa^l a^ioll j»J Jii I jj Laii .UaJ 
(J-ui^aJI jlfraJl I 3^"''\; CllLajia-aJI 4.1A LxJJa j i dlULnjI rcuij AjLaC. 
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.p jli aj^?. 
AiLjaVLj Token Ring dil^f^ ,j-a ( *_*^Jl 5_^x j^aJlj 

jjj (JjoiiJ ^gJill S<j ,*tl aJLLj J i ^°; j»^aJ 4-Jli Llx a j-^a.^1 t*LuJ Jl 
( j_ a a «!■», It (jS^alj ^£j A£j_uJjI (js. LgJ-i ^°J* t pi LraJ j Ai^aJ jl (J-axll 
Jl l5^_>J 4_£iaJl ^ lc. La jlfra (Jjoia (jli tajLai lia>^>jui L£ 4iV cJ-**^ 

; ^LLcS « "^ aJl jc j' g -^ 11 (_Lo£J (jl J)X<iaII jx 

IBM t^bLa.i j>* JjVl £jill ^l^kloiL U^,jJl S j$^Vl -1 

j_& aajj ji j_l*Jl j_* (STP for Computers) Type 1 J 

_ jl« 101 J' cL^ AiLulx » "-^ aJl 

IBM t*bLu.i t> ^jlSlI £■ jill ^l^kloib U^jJl S j^^Vl -2 

tj£. ^«jj jl (j£*Jl j_« (Voice And Data STP) Type 2 ji 

jla 100 Jl <_L^ AiLiLa « aa Jl 

IBM ^LjI jx dJUiJl ^_jill .i^-,.„i : U^^Jl i j^Vl -3 

j_& ajijj ji j_l*Jl j_^ (Voice Grade UTP) Type 3 J 

m Jam 4 5 Jl <_L^ 4iLjLa « aa aJl 
ajLjj j-S-a-a 4_iK]l 4_sijj^s <*jj ■ g»Jl I— il—lll^l al-lklLjulL -4 

. jjSi ji jll&l CJll« Jl AiLaiJl 

.1 i^j yjL 4iLaLaJl S^Lj jjS-hajI j-« aIjLuSI p I_jjVI j-« <5 1 J 

.Sjj^l Jiji . Repeaters * JA' jj^> 
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; tiLLuLdll (j^s ajjUJI p \jj^\ Token Ring dil£±iuS *^. 



f^ "U j Media Interface Connectors (MIC) -1 




j RJ-45 Telephone Connectors (8 pin) -2 
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j RJ-11 Telephone Connectors (4 pin) -4 




: oA^ j^ Token Ring ^^ cjtaLkj jaj2j 

4_ljl!i]| ^J ClAjLa^La 4-1 

j Jj-Ll ciiljLL) a v^-*' i ■'"' l jj1\ j 4_ijl!ill <__i '"' jla^La 16-2 
.IEEE 802.5 j!j*-1I Token Ring ^l^S ^^ 

(J^lj-« (jjLaaJ AllaJI Jl -1 ^. U'tVl j l_ic.jj (_cOjI jlfraJl j^sJ 

.^Liii jii& <> Token Ring ^^ ^ J-^V 1 uj^ 



82 



j UTP j STP <ifcu&l Token Ring £A*j-& ^-^ 

a jajS Acjjoij 4-^LaJl Aic. ^JJ' ^.'" i sLjJi^l 

AppleTalk djl^J J>^ <&! eL5 jl jj%^ <J^ o»j^\ 

.ARCnetj 
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ARCnet j AppleTalk ^^ 

. AppleTalk cjI£a^ ^^L^k j <_^ 4inJ ^ jji -1 
.ARCnet i^A^ (j^L^k j J^c AinJ ^ j^ -2 

Apple ^J-^ Cll-al-2 (JjjLuJl (jjSJl (j-a CllliljLaiijI ' L^alla ^ 

(j-a ajAJu^a Aajaa " -laJ^ 4 > «al -^ A^JjJl! AjjLaa-a ftj-^lj Computer 

Apple dil^fjij <jjUxx <_U^ ^ Apple Macintosh (Mac) 

; J^ Apple cjI£auj <ujIc (j^uJaS 

.AppleTalk -1 

.LocalTalk -2 

.AppleShare -3 

.EtherTalk -4 

.TokenTalk -5 

i ' <*£> ^^ Apple ^j ^ ^ ^j,?^ 3 l£ J " ^ ^"' lt" "y 

AppleTalk <J-*t£I« <_&4? cjl£jJi]l ^&jj ^ill j Mac ^JJj&>& 



84 



jl Ail! Aill 4_C jjrflll t"iKj *ill aClJ (JjljJjJJ (j& 6 jLjC jJo J I 

. Distributed Peer to Peer 

j 1985 fi-B. cjja^] J^£jjjjJI 11a j_« .jJjSfl U^ull 
^Lor^Jl a^uou]I cjj^al s jia ^*j j AppleTalk Phase 1 ^^ 
. AppleTalk Phase 2 ' "u*" 1 j Jj^Asj^ ^ c> 

» j-^ 1 <-M i> Jaia ^Vi >> n AppleTalk u^ <jI ^Jl ^ 

L^ja (jl] j 4 LaserWriter printers ^j j^l cjUjUJI j Mac 

RS-422 Jirt i i ^ul l liiJl ^^kijau Mac J-** J ^^ j 
cjULkj >i v^"« m^f 4_a.U. tSlLiA (jjojJi Alfjjii] 4_^l jS Serial Port 

. AppleTalk cjHj^ Jl ^»Luia£U 4ii^ 

j LocalTalk >* j^i ^h AppleTalk cjH^s cj j^Lil 

AppleTalk J ^ij^yiii J_laj t «.^ji jj.hm'I li& - iaj > uj 



jAJUSI JJ^V Afiujojl d)Uj£^s (jajJaJJ 

.cSbLifol -1 

.tSLLSJl -2 

. Cable Extenders ^bL^I cjIja^ J cjX^,j -3 

jUTP, STP, Optic Cable «^frl LocalTalk ^ 

.STP -^"■■■■j bAi 

.t*lLJl j* Segment ^^ jW-32 t> 

; (jajJaJJ 1 g al laJ i ul j£-a-a]l (ja ,«j]l '•*'." uLaJl 
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.Sjjj^Jl jJijf. 8 pin DIN 4?^ -1 




.Sjj^l jJiii. 25 pin (DB25) -2 




Sjj— II jJiii. 9 pin (DB9) -3 




Sjj—ll jJiif. RJ-11 (Telephone Jack) -4 
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.Sjj^l jJal. SCSI Port -1 




.Sjj^l jM ADB Port -2 
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.* jj^ j^. Modem Port -3 










.* jj^ 1 j^J'.Printer Port -4 
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£jjll j-x J^joijll ^1 Jj^-aj]l fLki LocalTalk ^^Ijou 

jl JJUll £ jj j^ r j. , mM l Ja j-kill u^4 ^ j CSMA/CA 

Lf Ul PhoneNET j^ LocalTalk J o^^ t^ Au * 

f^ "u >* j Farallon Communications a£j-^ <-jjjJ= 

File Server cjliUl jj j^ ^Ujj j^ AppleShare 

^^> j$^ jjj jll 2^Ujj U 4 AppleTalk cjli^s J Software 

Jj j_a £pat— J^>JJ 1 i eajl ljjj_« /gjLj (5 J-ll J '^,'J* '"""'" Apple ^ ^V 

.AppleShare Print Server a^UL 

(jj£A lxj» £ a\<\ jl Sj jt i ^H LocalTalk iiA£jj£ ^AkLuiJ 

a£j_uj <_J£i ( dillUaJ jl Zones t^m L* uLastiuit-j t ^^ j * j^ a£jjuj 

1_£J (j^aLk (jUaJ P-"l>-J 4-i^ja-a UJ^ '**»\""» jx ^-*^4 4-Luold aJ^)Ax 

LocalTalk HsJ* ^\ ^-k ^. vVi »u ^1 JI^-j j. Zone Name 

dil£±juj ^—ll ^ La . ^ i 'i VI ^jl-i'i >> n Token Ring ^Jl^f^ (j-ia. j.^j 

AijjJaJl 4 1a ^l^kloib LocalTalk 
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a.ic j^Jl SAja.1 j LocalTalk ^-^ f ->j > ^ LjaJ <j£aJI j-* 

^< wViii Jc. ;»L._)]I <.y^" ■^-* 1^* j Zones j' ^LuiSI 

£_^s J_^aJ jl Apple J-^=- (JJ-^.1 s j-^?.l ^j^ "" 

:LuiLj AppleTalk 

. V- ASaljUl S j^SM j IBM PC -1 

.IBM Mainframes -2 

Digital Equipment Corporation VAX -3 

.Computers 

.Unix » jfr?-' <j^*j -4 

sj>^a.] < -*\n > *ni <iKj J&l j ^ jjoii 4-Luij EtherTalk j£*j 

.Mac 

^—ll -i « . w^\ a£ajjj diULLj Jl j-Haiuj Mac *3^-^' ~^"» « 

. EtherTalk 4ii^ 

j 4_ijIjJI ^ ( "nUj* 10 ^jjolj EtherTalk cjllfji cJ^xj 
aJLLj ^jou j c Coaxial (Thick and Thin) tSfcLutf I f. wi >» n 
. ^ J 3 ) ^4? J^s uW Mac » j$^V EtherTalk 

£_« (jil j3x j^> j <iUaJ] liLjax j>^j EtherTalk ^-jjj 

. AppleTalk Phase 2 

<_U-^2 jL Mac » j-^V ^x-u£ii TokenTalk 4_aUaj Lai 
liLja^ Ljaj] q^^j TokenTalk ^*Ljj j Token Ring aIjJu 
.AppleTalk Phase 2 £* &\j±* j A5LLJ1 
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jl j_i& ^A\ ^LH^j AppleTalk a1j_^ ^Ac jL-^?. <J_£ 

A£j_uijl ^—ll aj giii LaAAC jig-?. <_AJ (jl jic- J ^ ' "*'*•**' pJJ J ' cPjJ-^' 

; ^jJJ La£ liilj aJJ j 4 J^s (Jjl 

4_uiiij ajLikj Ljljjc A^Auiij ajJalaJl jlfrajl (j^aju^xkj Vjl -1 

4-^ULaJl (jjjUaJI (j^s Ac^aa a (jx LajI^ojoIc 

(jl iSu-p a£j_ui!I ^g-Sc- 4_}l_aic j- 1 ^ jl (;t- 'I 11a ajJL UjIj -2 

Oi j-^i <»J-^ jl (S7-" (ji-3 I JJ-^-« <jlj-i*jl <j-% (»-J HI ^"^ -3 

- 2<;*ll Jl (j^Aj LaJJe 4_ajlUl till j-aJl ^J 4-a.lklun] jl jJaJl I JA 

: Lfcia cJ£ (_U& i_ij*j j AppleTalk <_U& 
j-* j Datagram Delivery Protocol (DDP)-l 

j^-JC a j-fr^\ j^—ll dll—jUJl ;»j_a. (jl_k^ajl (j_C Jj*< uLaJl (Jj-SjJjjJl 

j-* j Name Binding Protocol (NMP) -2 

dll_jl_njl a^_C.li d)La.l_k 4-jLl i a j -l_JjJ (j_C Jj*< uLaJl (Jj-SjJjjJl 

Names W^ <3^ ^ j Distributed Database J Ac j>J 

aAjjlj_a j j ^vVi mJ l ^Lajoil J& l£j^ lst^ cr* J Directory 

. Numerical Addresses h^j oij^ lJ> W\jj^ -^ 

j-* j Zone Information Protocol (ZIP) -3 

^><wVill ^i CjlaUajJl d)La jls_a a jl jl (jfc (JjluLaJl (JjSjJjjJI 

>* j AppleTalk Transaction Protocol (ATP) -4 
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j^> j AppleTalk Session Protocol (ASP) -5 
JjSj^jjJi ja j Printer Access Protocol (PAP) -6 
>^ j AppleTalk Filing Protocol (AFP) -7 



j AppleTalk Data Stream Protocol (ADSP) -8 
^^kljou j AppleTalk Echo Protocol (AEP) -9 

jcUl j Sj , ^A. »,tl g j gOsH ^ PING J 4^jLuLa 4 ajl^j ^J jl La£ 
/La^C j^s ASjlilll LS -lC' L« jl-$-^ ^J^J J' ^J-^ 4J^)*^&J a ^"'"'J 

Attached Resource Computer a£j_^ >j1*j 
S-a^jJl <iKJ jjc 4WJI cjHi^I j> Network (ARCNet) 

Datapoint ^j^ d* <> ARCNet cjl^ui cjjjL ^aj 
^-^ ARCNet ^f^ S-SLLj J J j .1977 r Le Corporation 

.1983 ^IcSjajS- 

^s-2 Token Passing fL-^J ARCNet cjI£±jS ^Vi >. n 

. Star Bus ^^ J Bus cJSUll cjlii^ 

^ a ulj 1_« jl 4_jl_&J£. (j— lc L_sj_»jj| jl_ fra (J_£ *_lLj_uU j t A£j_uijl 

J^ Jcti\ SJ U jl^ ^JiSj Source Identifier (SID) 
UiL^aj Uijc j 4 Next Identifier (NID) cs-«^y ^ jl a£±j^JI 
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^—ll g-lHaj lu a j^-a-VI j^J^Jc- jU ^J-« (J j^ J' A^fijul Jl AjAa. jlg-a. 
il)l£j lm l _ s _a ^ o > m"i t Token UL1— m flll^a m L-« jl till jL-luVI 

Invitation TO J JL^j^J s >c j j_* j^.1 ^b ARCNet 
*■ i-tia^ cJ^A? JUSW^I j JIjojjVI ajL& ^jjj c Transmit (ITT) 

: J^ 

4-jULj J-usjJ j' -^JJ L« j^g . e^-a. ■iS JJ-^ j' ^j^l 1^] 

I jLLj cUjj JjVl jl^Jl jli c4_J) ITT Jj-^jj >aJ jW^ ,jJl 

j "'^"U J-^ 1 J-^ 1 ^ Free Buffer Enquiry (FBE) ^-^y 

jl frajl (jl JJ-JJ (jli c UjVI jl ^" d a\— Sl_lJ 4 a »» J x uila ^J^.J jc- 

jl^aJl Jl j^.1 jUal jLoijb ajlj 4Jli diUUJl JbiLaiV .Vima Jl!iil 
^ a J^=s Acknowledgment Frame (ACK) c^^ <-L$' 

4Jli CllLjLuJl Jl j£j i .tV l^aiLoLa jfLl a] jl Lai 4 CjLlLuJl Jl ja**i ■ .tV JALa. 

Negative Acknowledgment Frame c^*^ ' J-M <-U*j^> 

tliULnJl jLmjoiV i^luu jjc. 4Jl ajfiy (NAK) 

4_a> Jl^jL) fjiu^ ACK JjSM jLftaJl J& jl jVI 
^—lc. J i ^^J ^j-la. jjaljj a_J ^jJLiUl jLg-aJl ^Jl dll—jUJl j_« fi.lji.lj 
(j g*"j ^gJla IISa j CjLjLuJI j_« 4—JLlll 4_« jaJl jLui jV .Ipa. ACK 
ITT Sjl-uiV' ^hJJ^ UjVI jLg-aJl j»j-ij l&AJc. j 4_jUUj JLuijI j_« 

.-uL^I jl^Jl Jl 



fL^oiaVI j-* ARCNet cjHj^ y-i cjLjUJI ^_«jp> jj_£2 

_ JjaLuLaJI jljJC. -1 
. JjolJ^iJl jljJC -2 



■<M\ 
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j— « 4_j,v* J 4i> uiiJl L_J 4 cjLJUJI j_« Cj_jLj 508 -3 
4096 *-> J* cU^a ARCNet Plus ^ ^1 j ARCNet 

2.5 (j-ll ARCNet ^^ cH cljU W l ^ ^j^ 1 cU^ 
cjjU^ 20 4& j^ f^-^a ARCNet Plus LJ j -M^l ^ ^W^ 

dLJl ^a ARCNet £jI£ij5 ^ -^"-^ ^^Ull t^lLiU 
j ' 93 ohm RG-62 A/U Coaxial Cable lwM y;j^ 
.ajj^JI LJbfyl t*lLi j UTP i^JiUl c^lLill ^jj L^J l^&l 

LaJAJ t ^La 610 (j-ll a "7- *'" .-J « ■ "' <j-* '"'^.' "' jj-3 '-*■■■"■■ 1 ^*V I 

RJ-45 J RJ-1 1 4>L^ 2-- UTP cSlLJl r \^l^h U 

jjaU jl 4 aaJ -J-" aadJl (jl£ $ljjol jl« 244 J' tSlluul (J,^ 3 U' ^J* 

Mac s Jh^ LUJ ■H+j* ^ISLa Al^i ^ AppleTalk 
' AppleShare ' LocalTalk ' AppleTalk :W^-& t > ^s j 

.TokenTalk j EtherTalk 

j LocalTalk t> ^-iKj >&' j £. j-^ EtherTalk j-p*l 

.Token Ring cjll^d ^l^jaJVb ^^ji TokenTalk b>i 
<_J-^ AppleTalk 4bjj ls-* '-^^ *->^ ^j^j^jji ^-^ 

. U' -*'*'■' <J-aC bj-i>« 
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acij j 4_iKx j-jc. j 4_}^>x a£j uj ARCNet ^j "' j .'""*"' 

2.5 cs-ll ARCNet ^^ ^ ^W 1 Jj" ^j-> lU^ 
lU^J ARCNet Plus 4-L o i^ Jl Ai^l ^ j ls&l\ ^1 £±AAj±±* 

teSll mil jjs> ARCNet i^I£±jS ^1 ^ mJi ^Ull *=sll ..ill 

4j w ^ u l 
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.Network Adapter Cards a£^1I cjliLkj Jj^. ^iL 
;aJISjI jjiJl <&! ^Lui (jl ^jJl 11a (__i Jjl liim 

_ Ig^alg^a] ' *° i a j j a£jjj1!I AJJUaJ L_SJ^)xJ - \ 



2< t .*l l 



(j-a 4-1 Aj"^ 4<i iMj Jl i aajV I (j-a J**'jj.'"^" j^?" (j^Aj (js 

Ljajj l^j1& (jlkj ^1 j Network Adapter Card Ht-& <&Lj 

.Network Interface Card (NIC) -1 

.LAN Card -2 

.LAN Interface Card -3 

.LAN Adapter -4 

jl— fra (jj_ J J i aaJ («-JjI ^ 3T^J ^s— * * >< \' "'" 4-JJLLj J ;"'■»"' 
Jl i <a^ I '"'^ j"'J... "^ (*_ .. "-J ' "**' *^ W^J" 1 ^ J 'A£±jju1 lilLul j j"'JJ.'"^" 

a< wTill J^Lk ^j-« W^W 1-*^ 

Expansion Slot £ J-a £-^jj <3^ ^ a£^]I <aLkj i_£jj 
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Jj.cVI u ' a '.'j j 4_pLJl 3 ja.1 ill (j_« S<j ,*tij l_ji*i J i alo jjj_u*£Sl 

;4jSUll JJ*$^ 2<; *H AiLkj jjJ j aa lli 

_ <£aui1| Jc. lg!ul diULnll jj. graj - J 

.4^*11 ^ CJULnSl JUjI -2 

(jLuljVI Jajolj J JJjAlo^jl JAJ dlULnJl (JjSlj aS^Jjl -3 

CJULb ^1 ^*<; *ti lilLuj j-a 4_ajj$1S| CJl jLJ^I 4-<^jJ -4 

aa.J-JJ Lgili dlLjUj (jLuljl AJJJ La-lJC. j t j*' j AloSJl ^cjLa-a Lg-agij 
A£j_kjjjl lilLol *_lLljuU 4_AJJ££ llll i g»fj L __ll A-LaSjll jjj^lfo^jl dll jLuil 



Institute of Electrical J J "^ II* j ) IEEE 4-M * -^^ 
A^j^^ j ^^Vi AiaJli a ja j i ( and Electronic Engineers 

A^Auill ClllaUaJ ^ - j i a a j)x » L ^ " <_j£j jjjUxll jy» 

<_J_kl J j j_Lx (jj-^J j dl_J 48 j-« Ljj^x jl jJxll IIa (jj-^J 
j-a p jjll I^A Jja. dlLajSa-all (j-a Aj j\aS) ROM -^ a* I Jill a j£l j 
^ La all (jj jjjuJlall a j£ll!l JjJi. ^jj^ajx Ajua.1 jx f.la.jll S jSlill 
CIlj 24 (J J' l£J-^^ J ' W-? 1 ^ r^-i ^j "' ^-^-^ <_A jjS (^JJ-^-lV 
^SjJl (_5-.Sc. <_£ j-jk^l «^i-J 24 L^J-^J ^ *\jj t *^ "~<*SS l_Ljj*j (_5_lfc 

AiLkliS JOoiall 

a j^a^ll ft^uou La« t A^j ujll (_5-lc Igjl^ic. jijJJJ AJJLLill ajij 

.^AJa i giSl IgJ^aj Jl dlULull AjajJ j Lg-UJ L<u2 ' -UaLaHJb 

j Hardware *SpS-» *l j>l jx <_£ t^lc Al^iSl <aLkj l£j1*j 
^^a^jJl p. j^Ji Ha j c Firmware Software ^=~>jj *' j-?-' 
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a_j iji.| jJl t-> Sjlt ^ CJl_iLn]l ,j_« di_i 8 J-4J (^-lc a jjli diLiUJl 

dll£jjjdll J a ■» J '**'■ i ^-j '^h^ J '—4 32 J' pJ ( -^ 16 J' ClsjjJaJ 

aAi.ljjl a jaII <__! dij 64 U^J |* . I °^ ' ""' W^' L£' t — 4 64 LpljJ eLuiJV 

jLS LaK j 4 Parallel <_£ J'j^-* cJ^-^ cJ^J <^Ln^ lj' uj^ <-^j^ 

p Jjoil CllUUJl Jlj J^a_a (jl£ 2-uljl (JiiUJl 
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a j_aj| j^—S dlliUJl (j_« A^.1 j dl_J (J-a^. A£j_iJdjl iill_ui «jU*i 



Serial Transmission J lXlLJ I caJ aJc ^Ikj 11a j So^I j]I 
liliuJl Jc. o=klj al^Jl J J2iij diUUJl jl L«£ 



^Jc. J ulluila J^ uLl (jLj^aJl ^Jl CllLjLlllI <_JjJU (Jc- (5 jl J-J-« J^ uJj 

.Sjjj^alt jJiii. Transceiver J ffi»iJ 




AJsLkJl Jl jpjJXa£jl (jx CjULnJl (JSj -1 

lilLoJ) J| IglJ I 1^ «j AJJLkJl Jc. tia^a CJULnll <jjji*J -2 

Aj_ul^)-<ijl AJJUaJl (jtlJ CllULnJl (Jl3 Jaj^joi Jc aAUj f'l^^.l -3 

_ ^JjiluuJl AJiLkJl j 

S<« *ll Jc diULnJl (JaiL -<^l -4 

4_l]Ua Jjj-U^ll Jl a jL^i] jLjaljb ^<; ujJl AJLLj ^_a£j Vji 

AiJLkJl Jl JJjjU^ll a jSI j (jx AjjlkJl 
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j_£l 4JLkJl ^l JaLiJl ,jx <-^U^ <-&> Aa jjuj jjSj Ls [At 

4.AA (j_« If. j_?- (jU l-^-S Clillulll Jl AJJLLiSl (jx dlULnJl (Jlj <C^Jul (jx 

jl ^1 4JLkJl j^Jc. RAM «j-£^ j^-St I2i>« U-yj^J '/rj ^W 
.Buffering eg-* 1 -"" ajjSjJI ai& t liliuJl Jl lg!L (j^ 4iLLJl (j£-«jj 

(JjLjj aJc. jLjjc-V' dy-*-J -^JfcJ <j' ' .' T'J J-^' J-*' ^jl— JA J 

diil£ I JLi l btx 4Jj^ala]l <lliii]l CjliUaJ JJJ (JjaljSSl J* J V^ clljl_jl_ii\* 

C 4_«Jj£Sl j_« p Jjoll j aAJ^i. (J jikVl AJJLkJl j A^J^a CjliUaJl <_£.!*.] 

.LkjVl AaUaJl Afijjul ^ jj£j 

<_j^ (jl_a L*^i 4-Lnaj "» a£j_uJjI diLaUaj (jjj (3il jlSl p^-j ^^j j 

alj ^g-SJ Lgjl jUjb (__>£. 4 '"■» " dlUlJaiSl Jlj Jl SjLuil (JjllaJ AaUaJ 

. IgJLi U j) aJJ I u jSl diULnSl dilcj^a J ^ i ^^Vl ■'*?•'*• -1 
Aj£lj (_5.Sc J J . ^^ » (Jjjj IgjLuJjl ajj I U (jSl diULnSl jl jL« -2 

diULnll ;»_>^ cJ-^jl <j£ J' aij Jill <_>«jl * J^ "3 

ajSIj (_j.Sc Jj . ^^ \\ (_Jja L& jUalJ) ' -i a^j c __!iJl <_>«jl * J^ -4 

jl cJ^a <JUSj ml 5_aLkj <_J^ 'j^-"' "" JiSl ^LiLnS' j'- 1 ^- -5 

.Overflow u^J 

tliULnSl (J±j Acjjoi -6 
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jl jJc. jl j_« aSISjIj 1 g-Jc. l-sjxjjI j diULnJl ^_>^ ' . -2 

-' uLilui Jill aJsLLaII (jl jJc. 4_uiAj j_& 4_« j^Jl ^^.a jj_^.ja!I 4_g-^.jjl 

.4_«jaJl 

.l*k j *LkkVl e-sL^I-3 

j Jl . >-.*<V I Ja_uij j J^JJ.'"^" JJJ <g-i.ljjl (^ A^JjaijI AJJLLj 

(C jl_ji*jl Cj-Ajl j_« CllLjLnjI tilLJ JJj^JJ A£j_uijl AJSLLj aj2j 

4_La. J AjJ^£ CllLjaAJ Jl Aj^jii Jl AiAk^aJl (jx j (JjulluiLijI CLlJl Jl 

(jl (jjS LLjaill (_>iaa-J Jc- l*-« A^AuiSl dlLaUaJ aAUjj jl ' -La^J 

tliULnJl <_pLiJ jx j^-«2 

^<wVtll Jc X^Ml alg_« (jJaxAJ A£auJjI AJJLLj aj2j 
J^_cl j t_l_j£jj jl J-Aa-J <&l $1— ui jl jj£j_ul (_J_jLajl (jjij.lj| 
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2<w*tl AiiUaJ j|jc.j j ' . ij£jJ 

^_J dll_jl_njl (J_aU aj al i aaj (j_-a A—JjV' p lj-£U ' *° i aa J -2 
4<^!l AiUaJ jl-lc) j ■ . U^Jp %jjj^ ^^>jal-3 

tS-*- j 4 NT jj-^-yj cs-^ a£xjSj!I 5_aLkj Jj_cV £ j-^ -4 

.Interrupt Conflict ^Ll^ll ^ <j^jUj]I <j£Liix 

^_^i 4 j"'JJ.'X" i"J<i ,Vi Cls1_jj£-a &&I £y& A£aui!I AJiLLj JfixJ 

j ^uLx-ajl (jj-j cliLjUJl (Jjij (j-e. Jjj '"«il j_& dil_jl_njl (J_aU 
*_« 4_aal jl« (j_a^j (jl ■^ Ig-Jli 4 ' . '?j '- a ^ AJsLLJl (J^ixj t5 £] 



-J" i all p IjJl £-Jji tilLJA 4j i aaa uo]l a j-g^?-^ U-aC- 4-lJJ ^g-2 
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.ISA-1 

.MCA -2 

.EISA -3 

.PCI -4 

Industry Standard Architecture JjVt ^ » ^l l 
IBM PC Sj*J ^ ^^Loy jLS ^Ul ^tfll g-yll ja (ISA) 

V aSSI ji-ll S j^Vl j XT, AT 

(JjJjj j '"<; 16 jl '"'.' 8 4-«-m cJ^-J J dslaUaJ ISA ■- ^"' 



AajUSI j^i dij la-La 8 Ac^joij CjLLluI 

Micro Channel Architecture (MCA) fu . ^i i U 

iiij 32 J ^ 16 ^^ cJaU (»^lauj 1988 ^ IBM ajjjL .& 

tliLaUaJl (jl ^ la aJ (JjjLuJl a-La i adJl *_« (j^iljla ^hF- ,-J* ■ "''" I^A J 

Extended Industry Standard Architecture *j*^i 
j_x s j_aj£ cjl£j^ii ^L^J <_M i> 1988 <»L-& 4-^jJAJ *_j (EISA) 

.NEC j HP ' Compaq djl£^ 1 gu > ^ 

(JjJj 4cj_ul j CliJ 32 4-*-"> ^LjLj (J-SLj a IaJ I "J a-Laj gadJI li& 

a-La i adjl «_a 4_£al jl« j^—A j 4_A3liijl ^^J tll-J La^La 33 Jl (J*-^ t — "LLj 

.ISA 

Peripheral Component j-^-^ 1 f^ 1 — i - a ^ 1 

' 1 992 ^ Intel ^j^ d^ t> * jjj^j ^ Interconnect (PCI) 

j^J CliJ La-La 132 Jl '— 'LLnil (jlj Acjjol (Jju^aJj dlJ 32 4*-"l (j* j 
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j i_i£j ji Plug and Play 4-^j cS^aa] ^W-^^V' '■r 1 ^' t3^ 

JI^_C.Vl-J fc-a_uij dlLa i ^Ij^ll j_« & c. j "■>■ ^ j-C^ * jW 4 " ls - * J (J* m 

(j-a <jk.ij (C I (jjJ liLlJ j IgJjSjJ J^a-AJ dltaUaljl j a j^-a^ll j^-jlllijl 

;AjjIjjI Jj*$\ JjJSjJ j^s AjV '^•i tjj '•*•**" j c - i^jjolJI 

Basic Input-Output System uj4j Jm-^-1 

. Plug and Play cjU^.1^ ^ &\JL* jjjjf^l ^ (BIOS) 

Plug and £* Lj-M (3^' j^« Jj*j^I j»Lkj jj% ji 4-^ -2 

a^*j U j 95 jj-^j <_£■« Play 

Plug and Play ^ ^j 1 * J 1 -^ 1 J <aLkJl jj£j ji -3 



Iajj jl (JjS i J U ma ^^-i 4 j£1 i " '"'1 la uj (cl A_j^)ij j_« jSUjI ' -±a-i 1-lgJ 

Soi l U<! l i n< jjj 

f.b^£j| (_jjoji« (jx jjjjao^jI liliuj (Jjl ; Vjl 

L*L.lJ ^-^<; Jjj-Afo^l] ^-^.jLaJl ^-ila-Jl f.\ Ui\[j tAjaiJ ;Ultj 

f.\ laajl 4jI jb ;»a aJ i J Unn ^ Ajj^£ dllia uj (_cl £-J^>£ij 

JjL^Jl ^</< ■■■N.tt o^l j_- S< : All 4_SLLj Jjl :L5H3 

.Antistatic Plastic Bag 

(J3-aljl« p jLa £— mjj (_3_ui (cl ^g-3 j^aj 4_aLJaill 4-i-Sj ;L*jIj 

a^kja_« ^—ll 4_al_iai!l c^L uLj (S^-ll ls _C.ja!I Ja-JJ «-£aJ ; 1 uLaLa 
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e.bjg£j| (_jjijix Jl jjjaio^jI 

lilLiA 4 A^fjjill tilLoU Ifr! i a j j 4 3*1 kJl ■ . I J< j"' AjjJ j j^l 

ftllaj ji All oJl dul£ IJI ^j-aLk j Ujl^&j (jx AJ V J^l JJ- 4 ^' (J^V? 

:^ J^ 1 ^' *-** 'Plug and Play ^ll^alj* jU&aj V (J ^ j & JI 

.AaJalUl jl Interrupt -1 
i_iio jlj_ i& Base I/O Port Address -2 

.s jSlill jihJ Jj^jll SUa DMA Channel -3 

.^jolajjJI s jSlill jljjc Base Memory Address -4 

.J ffimJ - JjoijJI Transceiver -5 

l_^a.jj s jLJj) j_& s jL_p ^^—a 4_jJaliJl jl Interrupt 

j cLgjliUj <> -N-ll » aj aojL (jl j-UaJ Upl UjJ ajfij ^ula-ajl Jl a j^-s^l 
4_sjls_« al_J (jl (^g—Jl Ljaj^i 4—alg-aJ a1_J^J| j_C ^dLa-ajl l_AjjJJ l&AJC. 

j^gj~Jl i *<nl Uj 4 ■%. ll ■. J Jj*J aJ 4j JalLoJl 

Interrupt Request (IRQ) J M^l 4^ -k^ 

LjU^I LjjIc. (3^j l-^J j ^-^^ j j"'jj.'"^" J 4-s~«a« jjSj Lines 

4-xJal « a L_Llla Ja_k a-lkj-uU jl ' ■ I -*-J jlg-a. (JS ji Levels < *- J ^j J*' ' " * 

ja.^1 jc. ' alia a 

.EGA/VGA J 4 ^^* jj£ 9 ji 2 -i 
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.C0M1 , COM3 J 4 ^^* jj£2 j 4 -^ 

Floppy Cij-^ ck>j-^ p^"' «\ * ^^\a (jj-Sj j 6 -jT 

.Disk Controller 

.Parallel Port ^JJ^W iii«ll a. ^ . ^* jj£j j7-j 

Rgal - cs '/'"*■" ill-iijjl 4cL_ulJ 4— l^j ^ " <jj-^ J 8 * 

. Time Clock 

ajlii! 4-k^aj^ai-a U_i^ J 12 -J 

Math ^—^iJ^ ^c-Sl — *-«lS a > ^^\a uj-^j j 13 - j 

.Coprocessor 

' . lb -»" (_^<a^)S]l -N-*."*^ 4 i -»■ ^-^ a Qj^ J 14 -r - 

,*j* a *j *"* ' *° '"'^ * p-2 j 1 *3 *' * u-^j j ljj ^ " dy j^s-?- l>* ^ * *"* " m. 

. jij^aVl 4*JalUl 
4jdalUl l_lLL Jajk ^<; udl 4Jjl_laJ ».}iiulj JljikVl ' . llcJ ^ 

^I^LljiI <jl*Jl <>a Jjij^L* Ua^ jl£ I jli cIRQ5 ji IRQ3 ^j 

_p jli 4jJaLLi Ll-» (CI 

?>^ l^ISI >&i Base Input Output I/O Port LJ 

j jjj_ii«£jI $1 j_^J (jj-J L^J^Lk (j_« dlLajis-ajl (jilJ aAJ alia a j laHj 

.4^JU_« 

'"< ■"» -1 Uui j t_ijj£^i (jlji*£ 2"1«_«1j j^ fcj Port ^ a< "" I ja 
4-1 u>^ u' 4^ jW- <i* j ' Hexadecimal format <_£ j^ 
. jkVI j& *■ '°^* Base I/O Port ^ ^j 
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300 to 30F 
310to31F 

_2i\ UjU <JLi*iajl (j^Jl (jx p jli iii« ^aj jcli <j£ ^Jc. j 

Ji2 sUa j^ Direct Memory Access (DMA) LJ 

i_i a^j l^_ gJ t Si Jill (_jjj Lj J.lkj_uil (jl jl g-a. «_iLj_ulj V j 

* J-^ cH J-1 ^ £-*->* Base Memory Address d^J 

*Jja]| 11a a ikj i i£S l _ s _gi S<; *ll All kjJ 4_Luli]lj j 4 RAM JJjjfa^l 

I J.& (jlj-ic. (jj-Sj j t4-L£j ulJI j 4_1_iuj^)-<sjI diLjLni! diijAil (jjj-iill 

■'-'<J LjbaJ j D8000 >& ^j "^ <iUaJ <_)ji j_« aJao uiJl xJ^Jl 

jL^a. (Jja (j_a j»,1^liU JJC. £$JA i^\ ahVhul (j£-a-ojl <jx j t D800 

aAkioiAjl aj£ll!l jljl« li lajj liU £laliU dlLaUaJl (J^ax-t J ' J^l 

j-o 4_Jti]l £lj_fyl ^-a-i (j Ic- grj Sao ^_a S<« *H 4_JLki 

: £jj i> J&l t%J j i Transceiver 
.On-BoardBNC-1 
.On-Board RJ-45 -2 
.On-Board AUI -3 
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^ISl ^j_iJi ij^njj t Combo Card cr*^ W4* <^^Sn t> £jj 
ls-^j' j Jumpers J ■"*"* > "I u^-*> <j-« *j^£^ '.'^j ^-J.^yunl aiijoj 

-^?J^ f j-^J » jp-^> t4?L^^ Jumpers ^ « "-» j j-^^l j-* 

j U;H^ J jaj ml AJJLLJl j^Jt (Jilt Ajjj^£J| SjjIjII JA^j] l*_« jjjojjJJ 

/Jj' all 




j-a s j±l^> acja^i Jumpers J' ^i^V^ J*J^ ^W^' J 
^aiil ^, iVu . n Dual In-Line Package (DIP) ^r*^ ^jjUJI 
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_ajjx^al\ ^>iaji. Network ^JJ%' tr^ U^J^ 1 J^' t*N-JA j -^^"'" 



El 3% 



m & 



4ncBKb*} AdlflBHM ftiwcle 0*"'P*w &wkh bsplv Fort-; 

Dpitxtt HnjfKd 



^ 



T*-D 



jfy* 



= 3 aft 



■*•"*■ f-sooHl Lt^in-j !*:***■: Maise w^ine*; I nww I rt'ji-j 

IFtHCUl 



I IJH»1 



% 



* 



4 ^ 



ftrt P*f*w Reip™' SC5IAd«iwi S^v^ ivnn Sow* 



iFS 



.Sjj^l jJiJi.Adapters J 1 4-*^ <^ 




Idertfcafai j Shvk*» I Pi*)«J 



□ | Wndcws m 
tBCiimriji;- 




i-: :i ? - 3 lovi re rJ£~h3: cr lc den 

11*1 tl"4A, r 1 U ."ll-.jT 1 

■ v :i«si,r f .-I'^dfiftvi :ir i 



rf«*r, IN: 







Coop Uei H nrnri 


►jtseftvefij 


Dhtvsbi 


lDDMilN2 




LgwgLliJJ 



.ajj.^ll jJiji.ADD ^5-^ -laLJal ^SUA J 



109 



NlHWfjlk 



hletmtesiKn 1 Stunt** ] Finiwi&fe A^pi** | ErAtfi; | 







£ 



Sj^j^aJl ^j^|_iiL.ll a^Sjlajl AiLLJl ajall jii.1 l&^aJ j 
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Select Network Adapter 



, Click the Network Adapter that matches your hardware, and then 
jH-yjl click OK. If you have an installation disk for this component., click 
Have Disk. 



Network Adapter 




19 3Com 3C508 ISA 1 6-bit Ethernet Adapter 

^?■9!?!?■■^■! : ■^!j^!!!i■JJ■■^■^p^^■i■^°■■ l ■!■^l^■■g■'?■ ^ ' ' /-1 6 TP] 

SSBHMMB3133S13^25B5S1 

9 3Com Etherlinkl 6/EtherLinkl 6 TP Adapter 
3Com TokenLink III ISA Adapter (3C619B) 



Vj j ' Have Disk ^ ^ - ^ I ja>^ r^V 1 l>^ ^ ^1 

.OK c> J»i^la 

.1/0 Port Address -1 



.Interrupt Number -2 
.Transceiver Type -3 
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LlL*| 



3Cum i ihuiknk III Ail^Aci dud Iitlun 



."■>■:■,-.-(■ "■.■(■> 



|[h-3r>: 



fia" 



"3 



M 



Jifi[i*;*l -) 



B* 



' 




». 



I1& ^Jj j tiSJj JJ& jl PCI J ISA >* lU <iUaJl <A\ cUa^Jl 



3Com Etherlink III Adapter Bus Location 



c 



This system contains more than one hardware bus. 



Please select the Bus Type and Bus Number that your 
network adapter card can be found on. 



Jjjpe: 


I9HHH 




■MM 










Number: 


1° 




zi 












OK 


Cancel 
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Jaji-kia-aJl (j^aj^ll (JLk.il tills L-lllalul l&^xJ j iOK JaiuJa] 
4_alJaJl CIl^t ilia dl_Ull] 4_-<s _pUl dlLiLall (J^a-JU ^_uli! NT jj-^J^ 

AJC i (JjJSjJj^jj ^^Jl j-LlaJ Lgili A£j_uijl 4_aUaJ (J-a*J j^j-SJ 

Ail ja$ j 'NetBEUI Jj £j2j j^ 1 ■^ "i 3 aUaJl t_jj i-aiJ 

Cjjc j jj ijSbJb A^liaJ ^ill j TCP/IP <_&•« l5 J^ ^ J^AsJ^ 

j Add cs-k- i-i» > > »l j Protocols Jl 4-a Jl t cjjjjj^Lj JL^jVL? 



Network 



Identification] Services Protocols 
Network Protocols: 



Bindings 




Description: 

A nonroutable protocol designed for use in small LANs. 




Close 





LaAJc j\ frail (JjT lVm .lei j Close els' °* ' ^ *W^V -^ 

lilla i lllaj 
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4 ■» JalLall L-i-Ua ,_i Conflict <j^ajl-*Jjl 1 g Aj i a 4j£ uLaJI (jl (j^ajgiim 
? lillj (j-a (jlaaJ ' LS V Jl I Jj ' IRQ AjJalUl l_llig ^3j (Jiiij 

ja L£ Windows NT Diagnostics ^Ljj^ J 1 ^^ 



.^1 Ac&etsmas 

m 



Q] Evert Viewer 

2J PeilcirriMiDrMooin 

Jj^ Rencle Aices: Achui 




laJ i a 



tilLJA jc Resources cs-* 1 v-*^ 1 s^ 1 — o^ 1 ls-* J 
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I B Vhhn NT OuaiHilk ■ - VWDF! K.G TAT ION U 



[ie ifcta 



^~nn 



Venfcm Syileni Dispjji Dmci Msmoi.y 


fimv**i " H«ouch EimuhI MriNafc 






IrcJmfc UM- ihwcct T™ 




iRq 


Q>Ma Eiii Tjf* 


11 

!i 

15 

P"; 

tt 

CI 

12 

I 1 

I I 


i - > -i 

ItJfk 

£k-i:3l 

Oopw 

.jl.;- 

«H2t* 

-■'-' 1 




!H 


\f0 Pa] 


[IMA 


MUrtpjy Li*«:*± 







Pritf 



Of 



J 



Network ^ ^l!l <^.jl Jl SjjJI l_i^j ^KiJl <_KJ j 
a1±j5\\ <iLkj ^jo:I Jc u£>« j£^ v^ ^ t> j Adapters J' £ 
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iyD£t«A*tt*i: |<Vi*i _•] CK ] 

Imwqmh t\/Vf 1 1 IB-ami 3 H* 



Dt Lmk.i\ 






'ISA 



till 3l_n]l J aljj j « p I j ji *. jji lill iA 

PCI jEISA'MCA 



j jj-*^\ <j-« * < ~J"^ "' aLiiJV' J J- 1 ^ AJJLLJl l_u£jj ' . laj 

jSHll (j^-«J 'IRQ (_gi (jiajLxJ tilljAi. ablujl AJC j IfrLmJ Ajjj^jJaJl 

.Windows NT Diagnostics ^jjj ^^j^Ij 
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;AJlSjl JjjJl <&l pLui jl (JjlHiul (_JiijJjl IJA (__! 
S<; *ll AJJLkj ^| j i ajjJ^Jl Jjjxl] ^jjuJ -1 

^<wVi!l CjULLj (J-Q^j L*u3 4iiii_« 
4 jla Jl dil£j *tl (-5 ^<; uill 4_aUaj J 3aJ ml 4_}i£] ^ jjjJ -3 

j j"'JJ.'"^" JJ-J dlLjLnll (Jji^J a^Hj A£j_ui!| 4_aUaJ (jl LaJ 

4_aLkJl CJJl£ IJLa ^<; *H *bi ^Jc Ija£ Ijjjb 1^1 jlic a£^]I tilL* 

jj-^J J-x^l 1^-* J ' A£j_uJ| ^j-S aLc. ^_i LaJ ^^Jl (_CJjJ_ul bpli ^ JAJaj 
(Cl a_iLj_uU V tiSli^i t (jJUJl -J a i oJ j_x dll£j_ui ^^J 4_i-iaLk La_iJal j 
bl Jl^b J 4 8 jLJJl (_^l jx I J^. tilLoJl jfLj J La A^fiidll -I ^Jjgil ^ 

IfrLaC. AJJUaJl ^j-g-JJ (jl 

; jxjJaJJ <S±uul AJJLLaJ Ac jjji ^glc 8 Jjj^ijl <_>alj*jl 

dsULnJI <_JSj <_a aAkluLa]! l_ijLojVI -1 

.Driver Software ^VunJ a^jJI i^UAJl -2 
AJJLkJl ^^Jc jj^Jl ^JUlJI Sja -4 

AJjLLJl ^c Cliaj^Jl jjj^l]l 8j£l j jljla -5 
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j_& 4_aUaAjl <C J_ul ^j— ic- jiJl— Jjl ^-J A A£ a\\ <J_J jxl\ (j_« 

.Programmed I/O ^jf^ £ j^Jl\<J^i*ll -1 

.Shared Adapter Memory a£j1U ^aLkJl Sj£l 3 -2 

Direct Memory Access SjSlill j^UJ Jj^jJl -3 

.(DMA) 

.Bus Mastering cJSUL? < ^3ll -4 
^Jt (j- 3 ^ ^^j" f>«j c Programmed I/O 4-^ ^ 

j_* jaj^JI ^JhJI ^ ^j^^Jl I/O Address £ j^>\lKa* jljic. 



118 




* ;'■"-■ ^^-3 j"'j J.'"^" TT-^-*- 4 u^-^-J * JJJ ' ^.' J"'""" 1 * ^ 3 jjc L«l 

<iLkj jLi c Shared Adapter Memory <^J ^ ^ 

c 1 §J3 jjj-Afa^ll tiSjUlJ RAM aj-^l J (j lc ,Jj"'^"' jj-Sj A£fJi]l 

jjikUJl (jx (_J]lj Lax SLKtl Ac^uJlj diULnJl Jib ajJL j AJsLLJl ^^Jc 

LS -l*i (. j_?- Ig-Jl^ J aj^lijl a JA *-x ^cJlx-ajl <_Lal*JJ j i CllUUJl <_Jlj ,^-i 
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Direct Memory Access V^ ^vVu . m ^jII cjliLkJl U 

a jSI j_ll ^gJl j"'j J.'"^" a jS\ J (j_x a j_uiUx diLJLnll U-aL j»j-^J L-g-JU 

; Qpi3i J". ^^ lt* J ' 4-^-W^ ur^ 4^j-<"' 

Ji ^ ^Sa3 oi l 11a a_*^ c DMA Controller SjSliil jJsuJl 

Jjiill AjlaC. 



j U;U< ; ,?,ll aJLLj ^gJl -<^*« all j-x CJULnll JUS ;4_ul!ill 



• a J 



j' all 
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(j^- f ' -1 ■»" (Jj jj j t CllLLnJl <_]^j Acj_ul (j^a .AJ jj Lax (J-Sijl 4_jLaC 



L^ajl ^^jujj ^1 j Bus Mastering »>^Vl 4_ii2i]l Lai 
JiUj tiiijJI ^aa]b A^AjJiil AiLkj ^ j£ Lua j Parallel Tasking 




.<->."< ^ j ^cJLa-ajl p jJlS I jjaj jjj_jia£JI (_LiC p j-uy !-}-& J 

J< Ulj ^<J Ul\\ f.\A (j-JOL^J 4_iJAlll 6J_A (jLi al_C J< ub J 4 DMA 

_ la_aa 1 a 
r- jI^jj Ajjoiij L&pLi ^jmaJj A^JilJl a^A aA^li ■■"' ^glJl diHUaJI 

cjLj21]I ^^kijoij (Jill cjliLkJl £_« <jjlUlj <aJU 70 jjJl 20 oh 

^5 ^alu UjK PCI j MCA 'EISA £ jill i> ^M 

.Bus Mastering 
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>* Network Card Driver J Aifj^l aJLLj Ji^L. 

j cA£j_ui AiiLLj Jc (_CjIaJ J^jjj aS <_K Jc <_>*^ 5"^^ (1)° 'jW^ 
jLjlkl I (J^V J^ ujjL (J- 4 *-" ^ 3 3J?j"' J AJJLLaII fL^-aJ a£aAlb ajjL 
f.bl J Acj-uJ ^j-lfc _>^K J^" ^1 Ala. (_Kju1J aA^AC-l J I—lull Lall (JjLubajt 

.AiLkJi 

( _ s _jJl CllLjLnJl (j_« CjLjIajI AAxJ t dlliUJl (JJiL) Axjui (jc. Ji*J 

LaK <_JiU]l Ajuai dd j LaK caA^Jj]l a J-all ^J Lglaik (Jilill »J^"""J 

<_JiUa llgJ.aAa.ljJl a jm!\ ^ Iglaj (j£a^]l ,jx ^1 diLLJl <y£. diJ j 

<_j_aU (j_« p j_uii (JS ujj cjLjLJI (_j_1j «_iLljaLj di_j 32 ^* "' djl ! jLnJl 

CliJ 16 Axjul diULnJl 

lc diULnU AiLLJl (Jju Ac jjoi jl J jj (JJlill Ac jjui a jLj jj 
Jl Igllj aj dlULnJl aA& Aajla aJ aj2j (jl ' -LaJ AaLLllI (jSJ j i A£aui1I 
CjULnU AiLkJl S ■%. 11 ■. a Acjjoi <jx jjSl Jalill Ac jjoi CAiK I jli tiliuJl 
t 4 a,La,jjl (J-ic ^-a-uij AK iLaJ Aaj ulo AlLaJl aA4 ,^-3 AaUaill ?Lli aHuai 

; AaUaJl a laJ i ■'"' AKjuiall aA4 (jlLa <_>aJj 

aJLUI ^Jc a^jx RAM Buffer ^1^1 s jKli - 1 

LaK a j£IajI aAA - aja jl j LaK j Lj.ll mjl (JjS Ia9 j« dlLLnJl (jj jaAl 

.^SiuJl Jl CjULnU AaLkJl <_Jii Ac jjoi CjJ j 

j jjAajI 1 ^'*°*'~- (J-laJ AiUaill ^j-Sc L_lKj^s (j^aLa. ^uLa-a -2 
<_£j3l ^dLr-ajl I.A4 (jl£ LaK j I IgJl AKjajl alg-alL ;»L£ll (JC (JjiuLajl 

.AJiLlaJl f.1 A (jjoraj LaK IjjJaJ JKl j 



AJiLLj ^^-S A^AaAjuiajl llll aJla Jl (j_a (jLj-uLlJj (jLc jj tilLJA 

.RISC^M^-1 
.CISC ^M^- -2 
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■A^uidl 



Reduced Instruction J J-^lkl ^a RISC <^L?1** 

aj-SJ j i * LmLLaJl dlLajlxSjl ^ < ~J"^ " 4_luiLa_a jl Set Computing 
j a jjt i ^i dllc.j»a a 4 -^ 11 » a 4c^)jaj j 4jj1jl2 Jfr dlLaJla oil a JA a j£j 

Complex J jL^ikl ^ CISC ^L^JUx L 



cjl^ukiJl 4-fcj^a^ aajoiU^ jl Instruction Set Computing 

j a.YJTiftit dll rtjit'iil 4 -^ 11 ■» " Jc a jjU jj£j dlLajla Jl a^A jc a jSxaII 

I jjaj (j£j j t^Jja i >•»» j IjSaHjl aAp_uJ al g^aj ^-^"1 »J^-"' '"**' JLjjLj 

.AljJaj (jj^J (jl j£^«jl jx Igili 1 g aj a i gaJ AjSxll 

' - ll a 11 ■» " j-a p j_uil j '"'■»"' RISC ' " '1 7- '1 » ■» jli aLc- <_A^ 

jl till ajixSJl (jl i 8 "' J^ j i AJoJ uuJl dll ajixijl jji uij ^^—3 CISC 

jlj Uj_uiJ 4JaJ_uiJ J-aljl ^^A JA llilj 4<w?tll AJjUaJ j-HaJ ^u\ J-aljV1 
^1 A1& j-a £ jjj jj^J RISC tUL?l*x r ^" ■■■*> ^1 CjULkJl 

.CISC CjUUx f^luU 

(■111 ^/"^ ^g-ll A ^.LaJ 1-g-lo $1 j_i.l jk»J jl i^l&j ■?< dl_jl£ IJI 

aJ_A j .J'"*"' * .' ^"' ■ ""' <U— uili-aJI 4 3*1 Lul] d>] jl_iLkLs lil—jli i A i_*aLk 

4-Jlc. dlUlJaJ ^jJl g-1 JaJ ^liLa j"'jj.'"^" * j-6-^' J *""» J 9 t lllLaliia.^f I 
CjliLkJl (J-akji Jl V] lA JJC- T^J V 1 aJjj j^l]l 

dlULnJl jx a j;Aj£ tlll-J^ £-a <_>alx2 dll Jj j^ill jl ^l!ia I—Sjsj 
?c J i aJ i u (J-^ A£j_uijl jlj 1-niaJ Jj j_«jl jLS I j) 4_jl IjJajl LJjjJ j 4 
a j^aJala 4£jjui dlULLj al laHml <c jjjjJall qa ™y~* 4Jli IjgJ t <* h laj 
IgAJlc- ^Jc ^''J 11 ' L^-^' J^^' et_laJl j^aJ «jJadjjilJ Jj j^ijl J 

j-aaJl dlLixa-aJ A aKj jJI dlULiaJ -I ^"< ..tl j*s^^|| j_a LallJ 

cs-^ Uah j ^^U^' u-* * J^ ^W^ -^j 2 V J^ Workstation 
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Lcjj < Wireless LAN *f>\ "^ 4 jU J cjKi »«ll ^jIu 

(j_a tiLS ^_jV AjSJ_uiV 4 Jia a A£j_ui pL-iuiJ^f j tllll£j ujll (j— a l_k^aLk 

Aj^Luj^ S<j * CJliUaJ J lazuli 



.Aj^Luj Ajla^a 4\lull 2j<t.„V SU^„ AiLiaV -2 
S<; *tl 4_aUaj <Ja*1 AjL1« J*s un 2j<t.. t Mtl KwMl AJiUaj <Ja*j 

*. aa all ^^a uU j Cll_i!l 4 AaC. (j— C J jJ ULall (jj_S-ajl -2 

q>UI ^L^ (jiiiL ^jlj ja j Wireless Concentrator ^^jj^UI 

,*. a-\a\\ ^Jgj uu j cAjiLoJl cjULkJl j^-i Transceiver t ^ * >>^ i l 

;(Jal2 (JLuijVI JajLulj (j-a 4iiia a pljjl *-a (J-aLaJjl ^^Mi-U^UI 

.Radio Waves j^M 1 ^h-j^-l 

.Microwaves ^yj jj%^' cjU.^ -2 

.Infrared *■' j-^Jl l ^ a ^ 4*^1 cjU.^ -3 

4_lll (j^al jJI d)L£^a_« (Cl 4_ll jb i-<KwVi!l je JJ^-a (J^axJ ajJL 
Qj-^J jc (jjLaAaJ-uLaJI j g-aJ (_j-a 4 Uj» . ^ ^ "'->■ jl Ay • "■ jl dl_jl£ 

; (ill j (j -1 L -*-^' 

tliLuijjjill (j-a diULnll AjLta.j A^Auill (j^il ajLjj -1 



124 



(j^al jJV A_c-j3^« * j-S-?"*^' al-lkljuil .lie <K_uL« jjfj (j^J j 

U^ u j^ Remote-Boot PROM cr-^J * jSIaj a jj j_* j^£j 

(J J jxjl (j a A Cj^a-aJ A£j udj) 4 aUaJ Ac j ui JJ aJ 

.AaLkJl ^JU^i a ja j AaLkJl J SjUr^Vl 
/j<U„V a<w^ CJtaLkj ^.ikiaij 2j<l..,Mll AjLs^JI CjKu^I 
^£j_ui dlLaUaJ a laJliaLJ (j-alj^fl Acj_)i« jT'JJ.'*^" *3$-^ LS^ 

s j*^^ 1 J^" 1-^ ^ j2j Remote-Boot PROM m Sjj>> A^Lk 



<_j1 luj) l$^L-l* (jl J— Aa-J <&l *1 uJ (j) J /"*"" (jjij.i_ll (JjSj_ 



a 
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juio AjuLoJI AjIjuiI jail AllaJl 

;aJISjI jjiJl auI ^Lui (jl ^jJl 11a ^ Jjl iIIlu 
ajLuJ*^ U^jV 4aluLuiVI l5 j W^ ' *° ' a J -1 



(jj_j 1 g-kj (j-^J Cliljl uil ^g—Sl diLjLnll 4 ^j^ fJ-J <jl -1 

dlljLuiVI (Jl .''**' ' "! J 
(J1_ujjVI Ja_uij ^ ^ l in dlljl—iiVI (J- 4 ^ ls - ^^' al— JSjI jl j_<ia!I 

. transmission medium 

.^Wj*^ 1 cjL^JI ji electrical pulses -1 

. jjpl jll cjU^x ji radio waves -2 

Uuj jj%Jl cjU.^ ji microwaves -3 
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>lj*aJl cj^j 4*J&\ jl infrared light -4 

electromagnetic (EM) ^oJaUi^j j^£ cjUj^ jiixj l$K l$jl 

.waves 

*_1«jj 1 g-iV till JLnJl <_J-i" d)L_i.j^ijl a^_& sS laj '"I aj_j j 

;AjjIjjI till Jj^ajLj 

.semiconductor 

'^^^wr' j analog * , til jLuiVI ^-^ u^-^ g- j ^ * ""' -2 

.digital 

dll_«jia^i]| Igji (JIaJJ flj^LoLa til jhjj| ^-A 4jli1 ""'" till jIjjjVI 
^Ljj^SjI jIjjjI ^J' 1 "- JllLa j Ajjj^SjI till jLjjVI (j-« ^^JJ^ J^^-"^ 

AjJjJuiSjl lllL^J^ljl J 

j discrete 4-L-aAia til ji— ^1 is -$s 4_Laiijil til jL^VI I— «i 



tllLi.jAjl (j-a a.lj.lr. p Ij-Jl a_kJaJ Aj_unJaUi_aj^£jl lllLij^ijI 

(j-a 4_LjJall j_pl j]| tllLa^jx LiHj 'S^^ (j - * ^ ^ ?■ 4-*-"il LiH f[ jl j2 

4_Aic. (J 'I" J ^J ..nUlw ^jj^<ll tlL^j-Jl (j-o J^Jl <_£A«jl I j& 

.EM spectrum ^"U^'^ jjs^ 1 UllLJI *jJ 

tlULujI Jlil a laj I "J ' aiUll 1 JA j^ Jala JjA^x £_>?■ 
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AkjXjtLi L_klLjl ^C La A T luLlLUi^ij^£ 4-^J-« £-3j-« •^• ia -J f& 

L_gjalL j frequency I—* jjjj j wavelength ^j— ^' L- «-b^ 

.energy 

J j L_aKa 1j u£fe I) mlS ^^j-Jl J j kJl j JJjJi]l L_l 



LaAA^J jl j LaKa LpjJa LlJulllJ JJjj]l *_a AJjUall l_bJ V" LailJ 

Lxij^x L& jjjj (jj-^J ' i-jJall ^^—icl j^—j *_£j (_5-jjI dil_i._jAjl 

t ^.j_ A J| Lgjjja l_-al 4_iJaikia 1 $J§I la j L&JJjJ (jj-Sji ' *J^" (JS-uli 

4_ajIj jjill j oj) . ^a. H 4_^.ja!I <_)j— « j Ai j_j j 4_aUa aj aj 

(J— aa. ( _ s -iC' 4_a._oAjl aj-lis i i aj l& jjAj ^j ajl ■ aa II a.lA j c4_a.j^Jj 

.CjUlnJl 

Aijjll j 4 jlj_>J JJjjJl jli ' LjJaJl ^ ^^J&l Jl *ijjj laK 

jli AijJSlI J j jl LaKa 4 diLjlnJl <_J_«ia. j^—lc. S jaIIIj a jjjU« 4J£lc 

Jj£l dlUUj (J-aa. ^Jc ajjla ?c J i aJ A T luLlLUi_aj^£jl dlla.j^ijl 

u bJaJl ^ J&i Jl ^UjjVI j- Jli <Jli t^-j^l Jjiail Lai 

.ajjjJj]| <LjUl 

(jjl j_ikl LS _ Sc. dll jl-iuj^fl aj^_a ^j— 1c- ^^j— all J j la]! JJJ-J 

4ilLuj]l jjc. aluia.^1 j jlj.laJl 

^^—Sc. dll jl uj*^l a J-IJS '«*- JJJ-J l _ s -a.j— all J j laJl jl 1 a£ 
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ajLuiVI SjaJ tl)J j ^^j-Jl (JjJall J j 1—aKi al_C (JS_iujj j 
a jjU j_jc. ^1_C J*S iSj Lgjli 4_JLaJl Aijj]l till j tllLa-j^Jl Lai 

j' line-of-sight ^^^ ^ j > ^Kl l si* c Ljlj jJl Jj^. *llaJVI ,J& 

^-4Jj jjjLlajl tllLa^jx (JiLa Jla-ll JJjJjl till j tllL^j-ajLa I^J 

jb jj AJUaJl SjLjjj 4Jli 4JLIj <_J_«ljaJl a-a*^ jl LLJajjal I Jl 
ajLlL jjj^iJ ^— *Jj JJ^J till -^ jm (jli I^J j i a jLjJVI r - j-^j j *j3 

ajLuJ^I 4iu£j r - jjJaj j 

Lgili 3-pljjl tl!La.j-« <_jla 4 i giiklaJl AJJUajl till j tllL^jAll Lai 

4_Sa j Lgia iJa] I jjaj (_£ j_kl tllLa. j-a (J_j]j (j_a (J^.l.lJilj 4_ajLLa (Jjjl 

^^ i ^ ^^-ic- >J ." '" j^-j dil j 4_aUaJl 4_a11c tl)L_i.jAll j '"'■»"' 

I jjaj tllLjLnJl (Jjij j^—S a l^J i ""' V L-aLa. 4* ujl (jLi li_gJ j C (jl mj^l 

/La i ail ^^Jc. I §j jj Ll-» I 

$1 j_a-V 4j_uil_la (jLuijVI JajLuij (j_a 4 »ii^ "» p Ij-J^l J J**'"**' 

; LaA (jiLluLAJj (jilli tllaJ (jLuijVI JajLuij A-2j 

_ Aj^iul JajLui j _ \ 

/j<L,V JaiLujj -2 

(_J_k^ajJ j ' il J 'I jl 4_AJ^a_a iiO_ull La| <jj-£j 4j£J_ulll Jajl_ul_ajl 
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jLaiJ L. i u j< c^j^Jl e_£Li!l ^^klaua ^glLo^Ul jLuij^l LJ 

; AjMjuilll JajLuljjl (j a i aS 
fl JJ» i aaJl 4 J>^ Jl i-<Kj .Till ^_i a jl_c. 4j£j_uill JajLuljjl »>^J 



j AjSIjoiII JajLuJjJl (j_a 4-C.j^i^a a laJ i iHi 4jj_uiI jjl dll£j_ul!l ^gJ Lai 

.aA^JI 

Jl , aj^fl jj^'a*^-^ 2j<! ,,^All JajLojjJl J-lkljull (j£^aJl (_^a La£ 

.4jla Jl i-<KwVtll j AJj^a^ajl dll jJjA^aSJl (jAJ 

^^Jc. *_2jlajl Jjj-ajl 4_£^p. aLi.JJl jl JjJ jl.lLa jjfc La -1 
j| 1 gAaJgju Jl , aj^f I 1- ui j LS — St ^j-Jjl AJl null l _ s _& L-a -2 

?yi cb^i 

EKjniU AAlaVl CjUUi^l ^ La -3 
? jL^aj*^| Jajoi^jJ 4 , ^, ^A. ^ll Ajj| JJajI ^^-A La -4 
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(Jl LUjVI Ja— ulj $ljl j JX ul 1c. JJJ-J LS - ^' dll jL-JJC-V' 

.attenuation SjLiiVI i «» . ;-. jl jjajSII -3 

immunity from ^jljjaLU^ jj^I lI^I^I t> ^UJi -4 

.electromagnetic interference 

j 4JCJJ01 pLlJjl *_« £-£JjJ (jLulj'ifl Jajulj 4iKj (jli »lc (J^- 1 ^ 

j hertz (HZ) j^j^W 4-joAUI cjbjj^Jl <_£.}-* <j£. ^j«j 

.bandwidth 

Ig-Laa (JLuJjV' "J A-JaAuU 

cjl — ^.jJi 3 — Jjli 4 — jL attenuation oj* j— ^' ^j-^j 

Ui u ail 4^JU \ laJ l 
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dll ^>«jl (Jj & J ^jV -^ "'J 4-* ^' fcA 3 -^ "^ *^ 

EMI (electromagnetic ^iaLU^jj^I (J^JjSJI tij^j 
L_ij^ j^ jj& AjjonJaliL«jj^£ cjLi.jx ^£j Uajc. (interference 

4 ml ma ull La jl»_« 



_ uljJal i» oj^SJl 
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uifc 4 La LlJI A lul l ),l]| ^a'-N. l l 

;aJH!I jjjJl jiil $Lui (j) (_jjjja!I 11a (_a Jjl illui 

^_j 2 a ^j .., Jl (jjJaJl j Aj^LuJl Jajl_jajj]l p IjJV Jj-joj -1 

.CJljUVI JUJ 

,4-La^ ">l jjc. j 4-Laa Jl AjjSLaJl l*0_ul}U ' *° ■ a j -3 
• JJ' "*. ^yV' tiO_ull 4-1 J^C- J Clll JJ-oaJ J^JJUJ -4 

JBM '^j.'"'"' ^-^ k fl "°J -5 

;<_& tibial (j* A^lajj ptjjj lil^J tiSliA 

.Coaxial Cable ^jj^l <^Vl -1 

.Twisted Pair ajjSUI tSfcL-Vl -2 

.Fiber Optic ^j^l t-Mtfl -3 

;LaA i^lLoJl jit SjLuVtfl JluijV jtjljjJa lillJA 

.Baseband ^l^Vl (jLkill JLuiJ -1 
.Broadband ^Ijll (jUsill JLoiJ -2 
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^^jJl JLoijVI ^^kloij Baseband ^^Vi JLL^I 4-JaJl 

.Bandwidth ^ ijUai 4*^ <J*l£ 

<_jl uijl aljaJL-Liil ^ '«*- (jLiLi £t_iJajl dl_jjjl dll£j_LU j "■»"' 

.Baseband 
» j-s^> lP^j 'bidirectional u^W^ lH t - J ' J-^V <-^J 

jjA j_j Jj-^-a-sJ Jl ala.1 liL-JA I j j;< L-lLuJl JjJa jL£ I jl 

(___!& i_ijj«j]l ^k Ajja^-a l-u t . n Ux aLjJI s jLSSU attenuation 

Sjl — ^1 cjI jj_1« Baseband ^ "v > * ^^"1 un li_$] 4L_&ljla^ 

.l^lLuiJ aaxj *j IgjjlJ j s jLiiVI ^Loijj ^l j Repeaters 

JLjoijVI ^ ' ""^ Broadband g-^ljll (jjLk-Jl 4_JaJl 1_J 

?L^i-uU Lax 4dlljJ^ijl j_« g-uljl (_£.lx A— a AlialOS * jLu£ll ^jJjLi-UI 
dlSjjl (JiliJ jji L-lLuill (_jJdiJ a-lkjjaij (jl SjLjJ) (j-a J^V 

a W^ ls-^ ^ Broadband 4xiajl ^ cjI jLSVI jjaij jl US 

^vVi "'"' *K > *^ al_& cJ-^J u-^1 j unidirectional -^-^ ^-*-l j 

; jjAliUll jjjlj^)jajl 

J^jx jL^a. <_)£ jj%a dual-cable y^i ^^ ^^iail -1 

. JUHjoi!!! js^\ j JLoij!11 o^lj jj^Lou 

jj.a mii ^j—Sl (jl la-ul 4-*_ul aj ■ ■'*«*« *_a A-i.lj t-tlLul al laJ ■"! -2 

c i a fi-j. ^ jjjjj a.iaj i ■<**< SLla (_J^ j jj2L-Ja ^aj-lj '*' j**-.' ' midsplit 
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SjLJj^l <jj2li 5-^Lk s j-^a.1 Broadband 3-*k3l ^3 



.amplifiers j" <^j** ^^uau aj£U1]I 



jLaljJI dll£j_ui j ^J^JJ.'"^" ^^^J-uijI (jLuljVI (JJ-a ,- U alj CliJ A aJajl 

a jjj^aJl jJaj) i^lLuJl (jiiij -i lajjoib Cable TV 




I^JljJt £y* L&j^ajutfa Jajaul ^j Ajj^ya ajl tiS^LuiV' (jj^J 



J_laj| . 4_1 jlc sJl aJ LI a a ■ ■ U ■ ail ^jiil ->■"'" (j_a j j a a -J 



a j^aj^aJl 
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Bjjx^al] jiaJI 4J aaJI AjJOa-a jjLL-ia -2 




j| i^KJ m^jJl jl Jal Lia!I (j_-« pjj '^^ /g^jl i. frl SaC -3 

Sj^^l jjiji Teflon jjl^l 




(_^klAJij| JJjL-J <j--a Jj a all 4 jl aag A jl^a all Jjl 9 i all -aj-SJ 
iilX_ulVl <j— « l_)j_uilj <_j]l CjIjLjJ^I J EMI eg "'J^'^-JJ^^ 

. Crosstalk t^^y ^ jl s jjb^Jl 
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.Thin &J l^jj^I tSlUl -1 

.Thick Li^SJl (^jj^l tilLaJl -2 

j ^joi 0.6 cs-^' »j-^ lU-^j (3^j uj-* ^^ j* <-JjVl p_J^I 



AliiiJl 



t>*ji <uV j 10Base5 cA<^ ^k SjIc ^vVmn j fjoi l .2 J' * j^ 

teilLiU J^ JL. 185 t> J&V JjVl fcSlLiU J^ V Ulua t SjL!£ll 

. JL. 500 Jl LfcS^I 

; JajJaJJ Ajjj^-a!I l*0-ul}U 4-k^aLk AjjIj^£ d)lLu*al_o^s liSliA 
(.lijLaJl jUaU liliuJl 4-ajllo (jjoUi S.li.j ^ aji) aji 50 -1 

.( j^l cSlUJ) RG-1 1 j RG-8 

.^JdUlRG-58^50-2 

_ jUbll dU f^kloy j RG-59 rJ i 75-3 

dil£j lu cjU i_*al _j*l aAkj uij j RG-62 f»j' 93 -4 

.ARCnet 
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( _J_ k ^ajJ 4_k^aLk ClxX^aj jl ' J '^ uLo 4jjja_ajl liO-ui^l ;»AaJ 



BNC *^M »mJI dl> ^o >>n tl £*a a j-^Vl '^.' *j J La-a libLuiVl 

BNC <^AJL* aMc t > > ^n 4 (British Naval Connectors) 

.BNC cable connector -1 

.BNC T connector -2 

.BNC barrel connector -3 

.BNC terminator -4 

Lgi^c. i _i_j£jg] LSaj (jjiLk^a ^gJl 4 jjj^ oJi tio_LuVI ' '** ■ -^ 

;LaA (jl LL all (jIJA j Aj3 t_i£jlui (S^jl (jlS^Jl 4 «jj k j ^^jLkJl 

.polyvinyl chloride (PVC) -1 
.plenum -2 

jSL^Vl ^ *J.jii_J j_L^ j jj_a PVC JjVl g^j-ill 

iia Jl j-jc- (j_« p j_i!l IJjfc (jli (Jjjj-*. tijj-i-^ A-ll^. ^j-3 A_«Lui ?ul jj 

_Ajj^i]| <* jj I U jl 4 qU ^ll (jSL«VI jji a al v *-*' ' "I 

ajl^jax J j_x j_« p_ ji > ™ j-$i plenum yr^ £. J-^' ^' 

4_a3 ' . i S jj (5^-11 (jLS^ii! 4j uij a_ uiV' l-^-g-J ^ o > >n LS _ & j t (_3_jj^jj 

^jjl (jjLLlI ^jjjajl j <-iSjoJl jjj (}^h ^JJl ^1 jill ja j plenum 

i 4_jUa1I jjc- ^gil^-ll jl -^jW^ *\j-6^ JiJ^ * ' "" "*"*• " UJ-^ J 4-3 j3 
LLJajjSl jia (jj| j^. Cl)jJ_a. 4_La. ^ 1.1a. 4jmLma. (JjSj (jSLaV' aJAj 

^iLoJl dil jLtll jli (jjj^ SjLiu j_j& tilliA aj_^Jl libLuiVl j^ 

ajjjuiill jjajl _ Ajliill JJC J"'"'""' 
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.PVC t> ^^J J& j <Jj>> <_$ plenum j£*j 






dlULnij (JjSa-a (jxl ^>3jJ -3 
(j_a p" JJ <j— a lA jj >^i Ja_uijl ^^—3 A Jj"''"" t^O_uiVI (jj - ^-^ 



..nUlu ^jj^<!l J^IaIII jAJu <_y^J (jr^ ' aliUjVi 11a (J-axJ 



La Libjj 



.Sjjj^l jJijl.Aj^^Jl jj& jl Unshielded -1 
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Sjj^l jM ^a^a Shielded -2 




Unshielded twisted pair (UTP) JjVI £>i^ u>^ 

.lOBaseT^l^^ 

The Electronic Industries Association and the cl^V 1 
Telecommunications Industries Association 

j_- 4_jUl] LJaj CJUa o*^L ^Jl TJTP -i-^ (EIA/TIA) 
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j Jala cjj^I <_&! ^, iVu . n j JjVl Ajill Category 1-1 
Ac j-uij diULnJl (jsjl a iaj i »"' j ajjIjII <gAjI Category 2 -2 
4-£-j_uij djl_jl_iAjl (jliJ a laiL ■'"' j AjJliljl <gAjI Category 3 -3 
cjUUJI (J_S1S -^ uij j 4_juI jJl 4_iiJl Category 4 -4 
cjl—jUJl <_j_iii a iaj i uj j 4 uioLajl 4_iAjl Category 5-5 

AAJllSl ^ji dljLa^La 100 AcjjalJ 
(JaJj-J j ^ uLjLluLajj^l (Jil^Jill A-j^ajC UTP J .'*"*' 

Shielding ajLi^JI - v^. *<■.<*< ^lc*J ai& u^-jj ' *jj^ " t - J ' jLuj^fl 
Shielded-twisted 4-^a^ll ajjSUI tibial d^Ja Ua <j* j < 
a t l«^x AjjiUl tibial t> ^ jj jc- SjU& ^f jd\ j pair (STP) 

:0t!j-i ^UTP «>> STP L3ji2 j 

■ IS '"J^*'» "JJg^" (JaJjiiJ AjJajC (Jal -1 

.lajl dlliLuLAJ (jLuijVI pC-J « j laJ i ■'"' -2 

jjSI t!lu dllc-jjoi jijJ e_Sj^)lajl (J^axJ ^ji -3 

iaJISJI cjVUJI ^Slc TP AjjUI L*bUVl a^klou 
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Ijjfc ^j-ui^J j Core ,~J"' "" (^ *i i >n ajxjoijl <-*uun ■ J '/'"'^;" ji j-l-i. jJl 

Ui"<j i4_llc fj> tail (JuSt I 4 ""■ -»* (j_&Sj r-L^. jJI jx 4 Li laj -J" 1 "»" 

f rl laiLl 4_l^a-a jj-^J ^ JJ^~? ls~^^ J KevlctF SljJLa 4_£±laJ a_J j—a 

^jj, ^-.ll j U'll i J ln..M ill jx j^^jLk 




Vj a jLiiiVI jl * j-^al\ cJ-Sj ^.ikLuu V Core cJ-^ ji ^'j^ j 

1.1a. 4 , Ui^"^ jjAjSJl dlV-i»-a -2 
'**' .^?.." 100 4- 1 (-^-31-^-J lia. 4-xijJ-a dlUUj (jLuljl Ac^jjjj -3 

.AjjIjII ^i CjjUax 200000 <^l IjIL* <"ii..nj ja j ^uljll yk 

^_\\ 4_Laa"j]l cjLJUJI cJ-Jj^J f-4 ^.:j i aJl lJL_JVI <«-i -4 

dll jl_uil (_cl ' *°1 jNI a-^-g-J J--^ V 4— ji '*' J**- J 'fj ' u " (j--« dll—iJajJ 
Lxijj-a jj^J '"'■ aallH AiJa 4-aj£j (SJjl j-«V (_gjluLa jli AjJ^£ 
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jl j_ui£ (5^-3 ^.'J- ■ gijl ^5-3 4.J-C- _>«l ^**'*^J' "* J tSO-uiVI a JA ' ■ 'J^J**'* 

^ g J laC. Jl (CJjJjjj pliajl 

' /' '"^J" (j-a p jik^aAjl -J"' tajl till J ^JJ' ^.'" eJUlVI _>£*J 
(■111 i afj (J-aa. « J LlJ i ■'"' V 1 §-^J ' J ■■'^'' A-iJaje. (jijl j 1-JLlSjJ OQjji\ 
"?'"?■ j ."J"' "*.' «Jj j-all t^lOS AjumLuj dllaLuLa fj' tall 

;4jM CJ^UJI J Sjj.^tl <_iUl^| -I ^'ml \^ all JJC. (jx 

a a j la a A^l j;L« -J 

1 a \ *s uj 4 ifll^j l a ) la I I \i oj a^c- -2 

aLc ,^-i j IfrJl^j uj] 4_k^aLk jjjl*_« xjJajJ IBM 4^J-"i fJ^J 

.Face Plates *W jl' <iA^jJ -2 
.Distribution Panels toi^ <iA^jl -3 

^—gi l_£C_aJ (j-a a^_J^>a IBM ^ g a laJ i iH l _ s -lll liLLuLAjl j '"'■»"' 

^5-a LUJ j 4 *'J?- A U J ^ :LS^ ^ J ^ :U^ '^M "*■* t — ' "^ 

Sj^^l jjiji hermaphroditic 
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»jj' oil ^JaJla jj-ax 




American Wire Gauge 4£j^ ajx^j ^ ill jL*Jl ^ (jpl jjj 

. (AWG) 

:^ IBM cjl£^25 ^ 2„v^..,Ji tibLiiU A^yjl ^IjjVI 

.Type 1 - STP for computers -1 

.Type 2 - voice and data STP -2 

.Type 3 - voice and data UTP -3 
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.Type 5 - fiber optic cable -4 

.Type 6 - dual-shielded UTP -5 

.Type 8 - STP for use under carpets -6 

.Type 9 - plenum -7 

j * jjj^ "" ^j— & tio_ uiVI <j— « ^j '"/'J pjj-^ tilLiLj till—JA 
.Broadband j Baseband J' ^2 jUj^l JjLuij 

^'Ki'l ^aLk JJjU-a IBM f-^J 
AjMjjJ^UI |-<KwVtll <ui| f,\jA jjj (JjjLajl ^j^Jl (jl^jJC. QjfLlul 
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j uir. <xjojU]| AajJi jail AliaJl 

;AJIjjI JjjJl ^jaJl IJA j^i <&l pLui jl Jjl iIIlu 
_ 4j£lm^UI 4-ila Jl <"tKw*U 4j L in"i^j| jj^ojl ■ axkll ' *° ■ a j - 1 

la LUjS JJjJiJl ^jl—i.l j_jj^>jl <— Jj— AC j Clll j-Lo-aJ Jj_ul -2 
pi J -"■■" '"' 3J 4t lViVI dsl— i.j-a (— Jj-JC j Clll j_LaxJ Jj_ul -4 

jjc Jjlj-Jl j diULnJl JjLiiJ 4_ll*i CjI jLrk lifcLaVl jijj 

L-ijjAaJl <jx _u^J V U^jl Jaiuj^ lil^LuiVI (j^J J ' '"'KwTill 

(jl— 3 ' I 3 "'"'J J" »>i-C. j_& tiO—uiU ^^—luLujVI ' .' J"" j ;""»j 

(«_ 9 L^jjSjj SjLcI Ufuu '.'■»■ "-" <j-a ?c .' i ^ J '"'.'^J j diOx I Jl iiO_uiVI 

^)9jj V L-g-Jl I— <^ ' JJ" ^3 '""" ^ * a *jl i a a j i fra <jAj jj-i _>^l jl-^-« 



■^ Wireless LAN aj^LolIII 3 Ja^ll cjllj *H cjIaj 

^-9 (j^aaiLj (illj <_9 i_ujoJ| j t a J^Vl 4Jjtfl (J .-*tjw^U *^Ui I jUk 



/XLMll CjUUJI j (JjUSiJl <J Ala^lall CjljjJaj]l -1 
AjI jldl (jiJLliil I jjaj 4 jUjoiVI ^ Jj^aljlall (J^aliaiVI -2 
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"^ '■"*- ^^-Sc- tali JJjfcJ <j' UJ J U*J^ i^3 yjj"^"'""' Lajijj ^j^jI 

Jj ^ J| i ail ^ll dll£j_kjij AjSJ_uilSl d)l£j_LUjl AjJ_LUJ (j-^-aJ 

2<w*ll A T lLij ^cill (_£.lJl ^ *JL J J La Aj^AjoU 

V dllS-j ujJl ' ■ I lc.1 3 La l_C._oj (JliJa-o. L? £iulV ■''■'L. a^a (jj^J ^3 

(jc ajLc i-tKwTi'l a^A (jj£j (jLja.VI ' . ''*■' (^is ' LaLaJ 4j£1uiV UjSj 

tlj<l ...Sf 4 1 . * j ^ (_£ j_kl a j_g_^J j i^O_uil_j <ik^a_o>ijl S^^VI (_y* '"J'"*- 

.Hybrid ^ y^ A cjISojuj L^aSc. (jjllai diLS^julil qa p jjjI 11a 

;Aj]Ij]| ^Lj-aJl pbi Aj^Lo^Lll CjLjLaJl ^JaloiJ 

j j<i..tV J , ^-^ jL^-a. Jl ajSIlu 

;2_iMl CJ^LJl ^ aAiix 2j<t.., Mil .-Kj.Mt jjlu 

.^-a^kJjJl <j£L«Vl ^ CJ^L-ajj J^JJ -1 
LjJJ-i a j*' L_la ■ ^J ^jJajI 4Jjj»_<ijl (jSL^VI (j-3 dll£j_kjj $Lu -3 

L*bLuL 
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.ls^V Transceiver J .^"^ Jjoijx <*_« aj^LiV 
ls-J] j t> ^ jl^V 1 cM 1 ^ 1 j 4-c-I^j Transceiver ^j4j 

4j 4 la-la Jl JJjAA^jl »3^-? 1 ' 

»>^?^ i^^y Transceiver ui-a 4 \y>gto cjUjJJI ^1 \J 

Aj^LoJI 4\u*H ajjUI S j$^M j- JU-ajVW 4j£Li!lll 

^^-j diLjLnJl (jLuij) l _ s _a - iaj "'"' Aj_uiLuiI '"'1 j ''*»"' tilLiLj i^lLiA 

single-frequency AijJiil A_pUJ j_pl jJI cjL^.^ -1 
(jl lajJI ajj i a jjjJlJl a_JIc j-jjI^jI diL_i.^ L_jl_i:^.1 ^ a i in j radio 
.Narrow-Band High-Frequency Radio 

spread- spectrum l£ J-^V 1 fc '"^ -*^ cjL?^ -2 

.radio 

.infrared el j*aJl <^j a*j^VI cjU.^ -3 

(_j1_uijlj j»j-2j <_J_ui^<ijl jLg-aJli t A_cl j^l dll£j_ui ^^-3 A—Ale j_& L-aJ 

aJJjJ laj i aj (JjSj ■■'"■! jLgjaJl aj-Sj j <jJ-»-« JJjJ al laJ mil Ajl jLuil 

dlljLuiVI (J y°"' i ul (jx (j^-«^ t^J (JjaijAjl jlfrajl JJjJ *_« (JjaljllJ 

dil£j_ii j A-JjJjI^ll jjj_iio£j| dll£j_ui (jAJ Aj^.jjI L_£lj_kVI 
(JjLuijjI (_jjiAJ j diULnJl (jLuijlj aj2j AjjjjI^jI i"tKwTtll jjl jA Ac I j^l 

.Act JVI dllljjuj ^ US 2 uj.^ll 
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<x - uj ' in j-^j ^-^ ^>j1I l^ j ^ Transceiver <J-^*j 

Jala A^.lj JJjJ -1 w'u.il ^ 

single-frequency -^j^l ^1^1 jj-^j^ 4-*^l 5^ 



4_jjjJ^>jI dil.i^>ijl l£±a ^jJl ^ """j a^j (5 1 al iaj 1 ul j (j^aJl radio 
cjUjjj a , vViun aL& cJIj^ j c Radio Frequency (RF) Range 

(JjjLaJ ^ s ^\ j A-Jjjjljjl illl-l^jjijl ' *« jJa (j_« jLstll <_£-l^ijl j"'jj.'"^" 

JLuj'^V^. ja>; l^ft <^j « GHz(10 A 9 Hz) JSj^U^Jb 

j l_J-j£jJjl 4-lg lu (Cj-Jjl^>jl (jL-uijVI ^ oiajl (jLJ aLc. J^ ulj 
a j_l£ (lAaJ-uba 4_iL*-i] 4JLL1I 4_lSL& ^ JajS J ikj ml j£] j i J^c-VI 
AjLlk^a Jl j-HaJ j IfraJl AjjIc- »3^-^' r ^"' ' ""' W^ ^ V*"*-"' J^l .Jf^H! 

a j;iik <lalc. (CAsI j a j^"un^ 

ijl (C-^jJ -^ ^jU^I Aijjll a j^V LsJ" 1 ^ ^l^&VI 

4ij_)-« diljLui) -1 

. (jLuij^fl aj£J ' «j» 1 a al iklm] -2 

(jJaikla lllULj (J^jl <llV-i»-« -3 

aj_3 j Aij_J Ls — 1c. 4_JjjJ^>jI till jL_uiVI (_5— 3 (JJA jUjI J *Titj 
(jjA jill ?r h^il LaK a jLuiVI « j3 j ^jlll £-£Jjl LaKi cAJjuij^ill a jLuiVI 

' ax i al 

(jaLII 4 1 ^j^ j ls-^^M ^j^jI till j jjjI^jI a 33-^ u' t — y^ J 

(j_« ^LxJ ajl_c Lgjli a i j a a « a jJS j (jialkj a Aijl al laj nil j Q-axJ 
V J »J^^ 4 -si I ma AaLsJ « j laJ i ■<"« V \-^-j\-9 I^J j cAjJlc (j^AjJ dl^^a-a 
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( j_ a 4_iKj (jJI jj^lll ,_cjLi.| ^jj^ll a j_g_aj j y~" »lc (J^juij 

_ AjjlilSl ^gj dljLa^Lo 1 J Ajjljjl ^gj dljLa^La 1 (JAJ JJ jlSl 

(Ja.1 a j1] 4 .^ijc. A}j_jll (Cjl—aJ j_pl jll till jl uj] j ;-'•»-' 

(JaJ.lJJ (S^Jl J (_K^aJ Jl JJ^)1jI (_£A« ^gi 4-k^aLk j ^ uiAJalja "JJ^" 
Clll jLjuill t-jlj-a S-'ljjl P^3 *_>€-?■' J^° vjj 3"' '"" *3^-^' Cl)La.jx A-a 

j_al 4 *UtVI aAA ^^-3 1 g-alc. ^j" malijl j Clll jLiuj^fl (jJal J-JC-I 

. jLoij^l a:Jj l_sjc IJI 4-Jjg mil (ji AjIc 

spread- ^jjj! aix!« jl (CjLunJVI i *°j^" jrf-^j '"'^.'"' L«i 
cjllfjiiJl ^k U. vVi J >&Vl 4-ijjljJI ^iixj ^g-^i spectrum radio 

j^-Sj^aVI (jjij-aJl (J-J3 (j-« Sjx (Jjl AaJjjJI ai& Cjj^ola J3 j cAj£iuilSl 
(JLluj^I ( -5 -1c ^j" uiaJijI CllLlLaC. « La] 4_ljLul 4 -La!l» ll L_)j_aJl (J^Lk 

• LfJ^M 

(jSi! l*_a Cjl-lijj a^c. (C jLuaajV' e-kJall jjJ j CjISalu a-lkluij 

JJjjJl (CjLaJ jLaljVL AllxIaJl <_j£LUl (jx JJl) Lax S jLiVI 

i «jU» j_pl j <"<Kj ,Vi ^_i (jLaAkj-uiJ (jljJ-mLml (jLjJJAJ tilLJA 

;LaA (CjLuilJ^fl 

.Direct Sequence Modulation j^UJl ^jLuJI -l 
.Frequency Hopping aj^j^I cj! jilll -2 

.(_£ jk^l 4jj2ijl (jx Lal-lklull Jj£l JjujLxJl ^-jIaUI A±iH _>£*J 
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J_JC »J« uLajl 1_£jULj (jL-uljlj J ujllojl *-j1_Jlill 4 J - ' a"' j»J-£5 
Ail—Jab Lkiajl j»J-3j J dlijjl (JiliJ ^j-a J_pl^>jl tlll-lijj (j_« 4 C. j "^ " 
(jAL-iJaJ (_£j-ul S^jli (_cl 1_£J (_JJJJ-1 ^g— HjI 4 JJ j— Jl tl)l_j1_llll (j_« tlLlj 
(3-liaJ ' tllLjljJjl a ^-* (J ffi i ul J Lg-1 (j^xkj-aJl J-JC- 4jj£j uLajl a j-g-a^l 

.Chips f^l ajjj^]l tlllJl a^A Jc 

jlxiLuil j tl)1_jl_nll a.Ufc « aaJ PJ-AJ& *^" ■ *» djl_jl_iJ (-S -lc (_CjiaJ 



_^JL^J| jjc. tlljL^fl 

u!-a Frequency Hopping 4-ja3jj1I til jiiill 4_p2j J Ui 

(J J uio aAIJj lillJA (jj^J J 4 J^\ Jl JJjJ (j -1 4£.jju1J (J^J til jLuJ^I 
^^J (jtJJtx jOj_«J alAkj_uil ^j-lc- (J j «**'■■'■»» jlgjaJlj (Jjojj^ijl jlg-aJl (jtjj 
J i gaij j^Jill <* j"'"j^ dll^ii]l j <* alia Jl tllAi^iJl (JAJ till j-iSlI ajjalj 

.(jji.1 jSjaa <_£ j;ii 

4_1« jjl jiJI ^g-S (j^aL_kJI 4_i.Jj^iJ -7"' La jl x j ■ a a <_]_£ x ±lj 

j <_J_ui^«jl (jj jL^aJl 1 g ^ iA.*t 1 nj ^^lijl 4_pjjjj| till j-isl\ ^j-S 4 ~y«\\ 

(_Jj±LuL«jl 

^i L^La jj£( AjJJjllI till jiill AJJAJ J tlnJl (JjUaJ 4jual JfixJ 

<jj-£j (jLkjJl (jJ tlibjjjJl j£ jV *> a^iLi (illj j jiiUJl ajIaUI Ajj2j 
*-j1_jjjI 4_iJiJ (jit£«j 4_jjjjlll till jJiJI 4_jJiJ (_J_ja (j_« J.ikj_ui^U 4 ^.llLa 

l^K i__yiA (jSJ j tllljJjSJI (j^ * >< "-J"? * - ^"' ■ ""' JJl JjuJLajI 

LSSj lillj j Uljolj 2 a Kill SJ^jT-a /g j\ unV^I LJjJaJl ^ aJaJl jfrl 

4 a lalLuLaJI a J>g_^_AJ 

6 J 2 LiH ^— * j»L_lai!l I.Ua ^—3 tlL-jLnjI (Jjjj 4£. j_ui r- jl jlj 
(j-a j^C-l (jLkJ j JjSI 4_aLL alAkj_uil *_« (j^j j 4_}3lii]| ^jj tlLjLa^La 
_ jjjSj jj£| tllLcjAil J& (JjjuitaJl (jS-a^ill (j-a JJjiiJl 
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llll£j ui]l (jj jLoij!l! ^ iJaikla 4JLL -I ikj -"V I jjaj qSS j 
(J^.|.llU 4 \ uMllj LJ ^(jjA^jlij A-iJaje. (jj-^J Lgjli ' «j" ^"'" AjuJaljl« 
Jj£l Jjl*J (_CjLuiiiVI L_SjJaJl jjjl J aliaj (jl Ja^Lii LS -uLlLUi_«j^)££jl 
tiLSJ TU-iJajJ (j£-a-a J C (_£j_kVI ^ *U*tVI ( j x (JaJjLAjl I.A4 AiJa 4cli« 
A3 (jkl.ij (CI (jLa JUlb j 4 a>"'-^ " dlljjjj JJC. IgJJ aJJ til jLuJ^I (JU 
j (_>££ S jLuj^fl ^gJC. JJjJ V L«-« LA JJC. (jjj till Aijlll 4 JA .1^.1 *_« aJJ 
ajLj j *_« 4_jl 4_la^L« «_a A a"-^ " tlll.lij_J ^g-ic- 4_fr jj^i jj-£j cs - ^ 
| jjaj <_^kl.lill <_).!*_« -^^j-i ** ilia Jl dlbj^>lll JJC tllULJl Jli <_].!*_« 
(jja^i tliiij ^ (jklllll AjJajXjal\ tlllAijllI al laAull <_].!*_« SaIjJJ 

(j_£j j (j ^** (_Cj1 uTnVI ' *° J^" j_jJ j till jl—uil (j^al j_lcl 
V ^J" malLajl (jl 4-k^aLa j (J J •*■**' olo AajuoS till jLjuJ^I «A* i_T^ (jituiaill 
(Jjj^ilJl L_SjJtJ ^f j (jLuljVI (^i ^ aAaJluLajl 4 a>"'-^ Jl tlll-lijlll ^-SjaJ 

^JUsJl ji ^jL-aJl tllUUJl jJJ 

^—fc j tllljLnll (Jjiil f j 1 h\\ Aj^Ljj^uI tlll£jjoi]| (J^aaJ - jaJluiJ 

^Ij^aJl tllaj AjuoiVI <1iI£alu -J 

1 g**'''^**' (j£j lAa. AjJIc tlllc JjjJ jijJ (^ j jj^ijl tlll^Akl -2 

Ljajl 1.1a. 4*ijj^i 

Light r j ■ u " ^ J J J— ^ ~l laj nib till jLnll (_J_uijj 

Injection j j-Jl t-iJLa jj_p jl Emitting Diode (LED) 

. Laser Diode (ILD) 

jl (jljAaJl (jl^ikl « j LlJ 1 uj V el^^a^Jl '"'■*■"' AjuuiVI tliljLuil 
jJaji/dJjJ_ui s^LkJaV til 1 ajjij I j) ' <"» 1 aJ Lgjl LaS 4_iL^aJl aLuia.^ I 

Sjj^l 
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Lgjll (jlj-l^Jl (j£. f.lj-aaJl i *<■>■**< 4juuJVI CllljLuil i"wX.'il Ij) 

fl JJ» i tall 4jla-ajl <"tKwTtll ^i S jLc. a 1^1) ■'"' LgJli 

. jjjaIjjj 300 j JjjaW^?- 100 U£ L* 

j|j__Jl 'f- flj «^\\ '-< aj Ajj ut$\ Sj gjaj 4 iKj i ""'■»"' 

f .lj ^11 (Jj ^-< 4 t uSV I alAkj—uib (jLuijVI Cl)l£j_ui a laJ i ■'"' 



;LaA ^UJJAJ 

.Point to Point ^-^ J 1 *!=& -1 

.Broadcast ^^] j> j^nia JUJ -2 

.Reflective o*^ J^jV 1 -3 
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La£jjj_i^aJ «j_j Ia^J __>jk*il LaAA^.1 4_jJJ J.' 8 "' ■""" j <_Luij^ill jl frail 
U..j^ 3. £)£-} J "'I J * Ja-i ^J^J ^J I J^9 ' _,P»VI La^La <_j£ 'Li.ljJ 4JS.1J 




Ijjaj j jl a hll j X^"i ll jLgja. j_& 4 j''* a "'" a.Ufc L5 -lc' U^° J 
« 1 iaj (Jaj <* j''* a "'" aAA *l la^j 1 "1 j CJLiLnll (Jjj Acjjoi r- jl jjj 

(__;a>s (_5-lc- 4_iJl!ill ^i '"' ,'^j" 16 es-1' ci*-^ ■ i S j Ajjlill (^i cjUj_aii£ 

j A J-^l LaJI LJjjJall ^jJC- 3-A^> L-a£ ^ -J^g-lJ Jl AjuiV' f'_J J -^ a J J 4-3^ 
(jj J^ uLl 4j j 1 a a Ajt-u^\ Cllil£ 1 aK j iAjt-tl^] (JjJ^la (_3 (Jill ;'"'■»" 
Ajj-uJ^I (__pal^lc.l ' ; "» 1 all (j-<a ?C J 1 aj 4-jl La£ (jjAAjjll (_gj1>Mo (_p La]£ 

Igjlo (jjiuiajjl jl 

4 ■n.I ULa (_5-lC' LA j_iij aJJ AjujoVI (j|i J LiilLaJI (JLujjVI A_l^Ij Lai 
Ajt-u^\ dll^j uj L-JL_ii.l j u&iall (jLuijVI Clil£jjjj (_5-lc- tS^ 3 ^ J 4-*_uilj 
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j-k^. Scatter Infrared Networks ajJk^JU I >^Jl 



»jj' aJI 







j c4_J_j^JI (J-aIjxjLj j ^jjJLiaSI f. jjJaJLj Uiul Jjtjj LiJajl (^A j iAlj^ya 

j^. s jUc j^i Reflective o^^' >* j <^J^ll £. j^' ^*' 
JLuijI SjL&Lj ^ jJj Transceiver -^j^ 4— laUl a 1a <_i j 4 w<i 

a jj, ^.ll jU'il i . ijlU^ll ji g -n. ll J| ajLuiVI 
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(_jjjjd!l t^yaLLi 






LailJ J_i.lj JJ^J al-lkiullj JJjjjI i£-^-^i J^'^' dll£jjjj (_)a*J 



ajjjjjJI cjI_)^ j jjiU-ajl ^-^-^ ; u^-j^ J' ,""*°*"'' 






4_iLa_«j| Clil£j_ujjl (jl j-Ja-J <&l eL-ii (j) (J-jIajI ^j-IjI (jjSj-ui 



Ajujj^jxJI 
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; A-iSlHSl JjiJl Jh\ f.\A (jl (JjijojI IJA (__! Jjl liim 
j 4_i±ik^ Aj^LolISI 2 jU A\ CJllfj^Jl jj-joisJ ' i , ^ j -1 

4 'j"->- "'I A±uila aJI £_£JLaa1 ^ - ^)JjJ -2 
4_lla all A£jjudJlj Uj"^ all j"'jj. ^ cJ- J -* a ^ ^J°J > *° ■ aa J -3 

.<->.-< ll j ( Jj_i U ia^J| ^_a 4-a.lklLuLajl dlV j^jjj^)jlj ' *° ■ aj -5 

4 >j^->. ^>l 4-lmla aJI (JjLuij -2 

.Remote Access -^ Cf- ^^ J Jj^jll -3 
' Wireless LAN Bridge ^^L^l ajL^JI cjH^I jjura. C5 >my 

(jl^jUJ (jjllLi-a (JJjSjjuJ JaJJ 4-lktLaH eJj^Jaij Uaj j *_lLlulJ (Cill j 
_ jia^jLS 4 . 8 J' (_>J^iJ J3 AiLul-a \ ag ■ iaaj (jc 
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; AJUll Sj<L,Mll JLoijVI JajLoij .iJ jjAiiaJl a JA ^-ik! 



Spread Spectrum l£ J-£nf\ < <j3-.l l jjjIj cjU^ -1 

.Radio 

.Infrared elj^l <^j XsJ*$\ -2 

Long Range lS- 1 ^ 1 <-U>^ ls^*^ J Jat ?- ^-^1^1 j^ f-^4.8 
^jL^ij^l i, LJa] | ^_p| j cjLa.^ ^, iVu . n ja j Wireless Bridge 

.jl«jij£40 J lWj -^ 

L^hjj^] JJA«J (j<a (j^xkjl (jLa. <J> Jc JJJaJ Ifr&J j cAiKllI 4*ijj^i 
J '-—»;" Ig-kiaaJ (jc. a.tjTjlt Ajia-Ajl dll£Auijl jjj AjJju^aJl L_iLjJ^I jl 

(j a A C j "-^ a ,. II (J j aa aJl j"'J J.' j-aA^J uLa g^l JaJ 

lij-ajJaJJ dlLa^kJI 

_ a^jLului j-a dll£ -Llu jx AjjjjjJa dlLiLa 15-lc (Jjj^aiJI -\ 

.iiujaVI Jl Jj^jJl -2 

-C5 JjjJ^JVI jjjjj'I JjIjoij JLujjI -3 

4_jjij jjjJaL JX Industry tlj_«la cjL«a^JI saa jjijJlJ j 

.Mobile Computing ^Sj^^l a^I^JI ^-Wj s jjj^ 

_ Uj^a Jl til jlg-a. (^i t_i^ JJ 4-k^aLai A^fuj AJiLLj Jl 
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a j_£l j A i\ laj] A_lljajl A_A*_<LaJl dlli—k^al j^i lllaJ -^ a_3 j 

Personal Computer Memory Card ^ > ^ ^ j^f*^ 1 
(jiil—jUl ^^ International Association (PCMCIA) 

^ ^^-" mJl ciJ-^Vl CjULkJl ji 2< ; .*ilt CjULkJ f ^-. ulJ 

■ UJ"^ "" J*'JJ.' ^ 

: j"- ur ' j PCMCIA ^.'* cjliUaJ S-ipc. p I jji lilLiA 

.ISDN Adapter -1 

.Fax Modem -2 

.Ethernet and Fast Ethernet Cards -3 

l_l£jJ j (jLoJjVI AJJLLj -?■•*■■ ^IjLix A£auJjI AJJLLj -7- ^ Jf^i 

liijli (Jj-a^ajl ' j 'j"'jJJ^^ aljaj-ullj AjjJ (j^. i-^rXj ,Tn J . ^T<\ 
.Aj^LiUl Jajl_uij]l .iJ ji AjiLJl L_SjlgJl ^<; * J^klail Jl ^Haiai 

(jiiSU ^jJl ^HaJLai AALuJl ' ifl gJl ^<; uj J ikj ml A_La> ^ 

A-L&j a^klaij jSJ lj<t..«V jL-aJ^I jl£ I J) ^ 'ISDN ?^J<* j j»Jj-« 

- laj i ■'"' i u 4 lLajl a a_& ^—J j 'Celllllar ! Sj * J*'*'**' J' j-^'^p' 

Iaaaj j ajjjSJI jjjI jJl ^l>ji <*-« jL^ajVb ^»^ij j^-a Antenna 
(jx cjljLuJ'VI Jaliilb t_yja jIax ^ jj^j j^l Ajc.IL all jL«F^I j»j2j 

(J^ajJ ,^-i j t4 jjlJaoJl A_g-i._jjl JI IgJIJ ;»j2j j Ajla-Ajl jjjljl J'ljjl 
Jj <^ Jl Jl^aJl Qa dll jLJo^l -LUulLj AjC-LL^aJl jU^I ^ j£j CJ^bJl 

j"'Jj. ^ diljl_ui| (jb2lui| j (Jb^jl *^f^ i_s-^ U^' S^aJ (3^ 

.Aj£Lul!l!l J>42^Jl 
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Packet-Radio *— i*p' J ?j-^ ^ ] — -3] -1 

.Communication 

.Cellular Networks hs^ cjI£a^I -2 

.Microwave Systems ^yj jj£^\ ^^1-3 

Packet-Radio Communication JjVl ^.L-kjJl <» jJL 

;AjjH!I aLuiaVI ^3^' *^* U " ' '"*" 

.(JjulJ^Jl (jljJC -1 
(JjaLuLojI (jljic -2 

Error-Correction *L_ kkVl gj^ > ^ cjL^jkx -3 

.Information 

.^LoijJl cjUUJI -4 

LgiL 1-1»J (^gJlSl Ajfelj i aajl jLaF^I U-^ (j-o (»3^' a " iA JaAJJJ pJ 

4.AA ^HjuiI 4 jjlU Jl dll^a^ijl t^lij aJ jig-?. (CI A_lLlulJ j i (_$J^\ «^« 

19.2 j 4 <j£ r J'jfe A^^ 1^* J-ikiuAj diULnJl JSj J^*^ 

(Jl o«j t ub IAIujV diUUJl Jail 2jj1a.1I i-tKw*ll J iA^LujI (j^Ai 

Cellular Digital Packet 4-jj^JI ^*M ^-M' <» j-^ ^4^ 
s j^i-j-a ^ jja. j^Jl cjUUJl ^ ujSj L^aji ^L Lgji j Data (CDPD) 
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(JjijuLa JJC> 

9.8 (jr-Sl .- 1 ^ll '^* -I ^"' ■ ul ; CJl_iLn]l (J_Sj 4cj-jui J -^ 

.^Ijj 5 Jl 1 j£ cj 1 ^ delay j^l <> %_y i> yH 1 ^ 

jjij LaAO_i.l (Jj£Lubajl j (Jjol^aJl (jj jLg-aJl ^j-l^J Jjailxa ^J^JJ -^J^y 

»jj* ^.ll j U"il 1 "^''j; (jjjlc Ai^J UJ J _^VI 




libLulVI -^« t>s V-iJ S jLaC <_j£ ^Jajol ^^Jc Receiver (JjSLoU £-^JJ 
^jl^ i tall ji AjjLaJl aLura-VI <_P-« ^^j"'°"" j AjuoiIjjI 



kVl j sj-J^I jL^jV aj^Ij Transceiver l£ jW=* -1 



i2j i uV 



j j^k^l j-^-J i 3''" u-£ ^-^jy 8jL_iuDu (jj_LaV (jj-SfL -2 
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W^ Remote Access -^ u-=- Jj^»j^ ^j*^ L>^y 

-|^j_uiLj LAN * , " A£j_uJ ^gJl -1 «. U'iVI j| (J^j^ajJb ?txjaij 4-a.ik 

Communications cj^L^-ajl jj j_^ j_j& i fi l $J 1 -Lj—kk 

.Sjj^Jl jiijl. Server 




Novell u-^- - i - j, -J (j-' 1 uj ><-i jj! diLaj^k ^c-al j-j (j^i »j 

jj j n^H ^-Li£j NetWare's Remote Console Utility 

^<u - MI ^Jc S^)^*^ LS^ ^T-" 1 *^" dlljUTJ aS^llLj ^aJ jjc. J' alLajl 

4 alia " I ag llj A-aAklluLajl CllVj^JJj^)^ 
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Serial Line lU ^ h J ig-^ 1 ^-LftV 1 Jj^Asjj -1 

.Internet Protocol (SLIP) 

Point-to-Point Protocol ^J J* ^-^ dj^J^jjt -2 

.(PPP) 

dl^l ^l?$\ 4_J_jiaJ aAkj_uU (JjiI jLi j_& SLIP UJ-^J^J^ 

(j_a A_J 3-*") a ' ■"'■""'■» la j Ll-> J-JC- TCP/IP UJ-^J^JJJ ;»l.lkj_uAj 

4jkJl 

(JjLuul (JjSjJjJjij I JJ_jJaJ (jjSJ PPP (JjSjJjJJ aJ a i aJ aJ 

cjVL-^V 1 lH -^ f^ 1 ^ SLIP Jj^Ajjj d <^s ' SLIP 
cU*5ll ^jViinn ppp J^^jj jlic TCP/IP J>^jjjjJ l*li 

(j£. (Jj-k^ajU J' Ua Jl jLlkJl jA PPP (JJ^J^J^ Jf^S U*^' 
p j_j (J J*»* ->■"'' (jj ml ml (jJ-uibLs i-<Kj ,Ttll (JjajoU A aJaJl a»lij 



.TAPI-1 

.UniModem -2 

diaj_uijjfLL« j Jijl a£jjoJ <_)ja (j* TAPI o' ^-'"' J^>^ ^ 
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;4jM CJUlkJl TAPI o^ 1 ^ 1 (^-^ 

_ ' iiJl g 11 A^Auij JjSLx (jL^ajl -1 

Automatic Phone ■"*-!' ^"W 1 fU ^^ ^^ -2 

.Dialing 

^JjlgJl JajJaa JJC dlULnJl cJ-^j] -3 
jjjAio^Jl j^-lc diULnJl Jl (Jjjuiajjl-4 

.Voice-mail J^j^ AJjJl -5 
.Caller Identification <_W^I ^j ^ ^-«j»^l -6 

_ j*j (jc. j*'jj.'"^"; ~^^"'" -7 

J-lclj dlliniaJjl j £Lxl j-lll (_Cjj_1ia1 TAPI O J0 ^- < "' 7t-<iJuLJ 

.TAPI ^J l ^/ a *"^ 2~* ^'j^* J *^ *~^ '"' " * ? ^ "'J. 
4 Ilia ^ ^ »ij l_a <_pL_k (j_« ' iijl frll A£j_uJ «_a TAPI U-^^J 

^joib i_ajaj a!AA\ sIa j Service Provider Layer <^^\ ^j>> 

.UniModem 

j diljUnJl diLaA^. (jjj (JjajISI diLaLaaj UniModem ^ j% 

.L£LlV Ajla^Jl CjKu^l JaJjl 2j<t.„Mtl J^juliJl -v^..n 
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5_Jij! ^<l*.Mlt J -^-'Vl J/"'^ 4Jj*a^t aj^^\ *.iaj 



'PPP J SLIP dj^Aw ^=4 l>& Jj^»jil 4-J^i ^ 



Jaj-kk ^ ^L£ll UniModem j TAPI u^AjIJ ^Vi >. n L«£ 

diULnJl ^_>^ (j'j^ ^' *^ (j! <J^"' <_>"J-^ vJJ^J i " 
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;4jjLuI JjjJl Jh\ f.\A (jl ^jJl I^A (__i Jjl iIIlu 

.Packet ^j^Jl ^j*j -1 

j i dilJLiill (j_« ^>jj£ ls - ^ ^pj"'^"' ^— a Lulc. (jjjjl j tt-^^j' j tliUlail 

(JjLa jb U-J^ aAji.1 j 4_xij dlliUJl (j-x flj-uSJI '"'1 -LaSj| a jjfc jLuljl 
l^^Lk^a) j fl U.A.^1 i al , : ~<l Q taj j 1 ^JJ (jL& j) 1— aJJ J A£aij1!I 

a jjji , ^il ij AjIc. I^ai 
^J| dil_jLn]l aj m2S al_j 4_jli ^ §l}]2j jl (_)£! uLall a AJfc ^p i alij 

. j_a. a_ui| 1 ^j''~- (j '*-J ClsLjLnJI (j_x ajji_k^aJl $1 j-*?$\ aAA 

. Frames j^ j Packets 

tiLSJ c^JhJ <j-" a£±jjuI ^^Jc. a jpSi diUUj (jLuijb La jUj^. 4jc- j A-SUi. 

jL^Jl ^^glij Ls ^. !ljj_L jLkiJVI ^Jc a j-^Vl ^W r LfcJ cs-ll 

_.^aJ| (JLujj) l _ 5 Jc. t_)jl2ill ajj (Jj i ajjjSJl AjUUj (J^jl L>« UjV 
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ajLc) j 1 g Ula"JI al_j a j_aJl (jLa (_)/«*« uioJl jl gjaJl AJc. j t <_J_ui^Jl 
(j^. JjJ *da\\ jJi (J-uija\\ jLg-aJl ^j-S i-<Kj .Till JjT un aUaJ 



.Control Data <»^ ^t% -2 
.Session Control Codes J^l 4jL*j ai^l s jip -3 

?cja i all »J°J uj -j ^ . aJJ3 (_J_aiJl 4 J'-"»; a£aJ 11 »J°J uj 1 J 

ai^j ^1 ^a s jiiiiJl ai& j Error Correction Codes *U=LkVl 
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(j-a j-LkJl jl Jj_i._aJ I jjaj 4-a.iC. (j-a dlULnll jLujjl Sjlcj Jl 4^,Lajl 

jj-J - laJ uLaJI (Jj^jJjjJI Jc 4_«j^lj A J ml m^fl 4jJ^I AaJ»J 

.Ig-ijJ LajJ ^ '■ allaJl a j^-a-VI 

| j"' «a " 5 

.Source Address d"u^l j^j^^ 1 u'j^ -1 
.Destination Address ( J^J l jjjjnx^l jl jjc -3 

JJ-«VI jSjJ dsLajla-a ^Jc (_CjlaJ (jl ' -La^J 4_«j^. <_j£ (jl La£ 

: aJ^I 

J_J^)xJ 4 jaj^ jL-iiij A£j_ul!l dll_jj£-<ij dll «A1*J pi La£.| -1 

CJULnJl 

I frX-LaaJ ajlcl j ^j^-Sl JalAAjl AjL£j a '"' ULajl jlfrajl jUi.) -2 

.AjLaVl dlULlJl JJJ&J 

eUakVI j-« l&jli. j-« jSHll j dlULnJl (j^xaij -3 

; dx$u aLuial Jc p jjj 4_« j^Jl d)Uj£^s (_j£ 

.The Header <j*U' -1 

.The Data ^ULull -2 

.The Tailor lP -3 
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: j-« (j"i jll uj^j 

(JjlUJxJI jljJC -2 
(JjSluLajl jljJC- -3 

^-lll J IgjLuljl aJ_l (^gJlJl dlLajla-ajl j_« dlliUlil a_ma jjiijj 

cjjLj^jLS 4 j ^-yW 512 j^ I&jIjLj r- jIjjj 

(Jj^jJjJJjl l-S -lc- Ij-J^ • i -*^ Cy-^ a-uiJ ^j-ulLulV' ^jla-aJl 

. Cyclical Redundancy Check (CRC) c^"^ ^\^J\ 

dlbl i n *s al.lkj_uilj a.l_AJjJ al_J f-2j j-£- * jW^ J-* CRC 
c<_J_uijxjI jT'jJ.'^" U-^ j-« 4-« j^Jl ls-^ ^ 'J "•*•**' f-4 «Ala-« AjjJabj 
IJLi t iliU majl a.AA *lj^.l ajle-l all lgJ£-i.j Jl 4_«j^Jl <jk^aj LiAac. 
4 a^Hi] 4 Sjl la a <_J_uijxjl j"'J J.'"^" -^-^ '"'^ '"**■" «-!-& 4_a>jlj dl_jl£ 
Igjl mjj aJ J3 dlULnJl (jl JaJ l^i (JjSIulajI jjjjfa^jl Aac. lllU majl 
CjLjLnJl (jl *'»j l-lgi dlU majl ai& 4 a^HJ i*<«nA.I | jji c pUakl jj^J 

Igjl I U jj ajlcl jx AjV J 4-xjlul (Jju^aJ a] 

J^a^a jJjJJxS jJI <g_^jx jjiJ 4Aj.mll LS -lC' (»3^J aJaa a 

(_Jj-ajxJl tilLoJl j^-lt j_«J (^1 a jjaJl j£ 2<j *tl AJJLkl (J JJ 

.IgJj <jjjxx <xj^Jl ciul£ IJj JaSa JLoijVI aJsIaj lg_&] j IgJl 
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J-g-a j-a jf"' J' 4j_yjxx 4-a j\iJI (jj^J (jl 1 i <a-ll (jS-a-ail (j-a 

(5 jLuiiJl (jl_jJc ^s-a-uu (jljiaJl I JA jli <ULaJl a JA J j Ai.1 j CliSj J 

.Broadcast Type Address £j&\ 

Jj'^j Jl (Jjutfij (jl <JJS dllgji.jxjl (jx 4cj^a-a JJC (JIaaJ^U 

jLiikl £yc 4Jjj_uia!I ^g-A (jj-SJ (JjAjlajI j Jl . >-*tV I dil_jj£x 

Ig-lLi ^/^ 4i_ulj-a]l 4_aj^Jl ^gj 4_Jji*Jl dlLajLt-aJ Ujj ' -luuVI 4-i.jxjl 




; LiA jl*'"g all (jUlA t4jjlix*l]l IgJfr^j 

.Packet Forwarding ^>Jl a^jj -1 
.Packet Filtering <^j^\ s jiii -2 

4_ilii_all Clll—JjS-aJl (jj_J a j-^Jl (J-^J; A— a j^-ll '^^? 1, .>4 ** ' ^*"J 

^gJI 4_xj^JI 4_±i.jJ aJ_J <L-aj^JI (Jill J ^g-S d)l_x_&Lt-all af.lj£ja cLajaal 
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LgJ^-^J cs 4-«j^-jl J ■ ajl J a JJ-^ (»J% <_£-^J ' t 1ul^\ A£ajju\ (jjS-a 

jjj J/'"' ULajl jl jjc jUdkb liljj aJJ J lgJJ^>ia *-jljJ W^JJ J' 4-« jaJl 

4jli 4_« j^Jl AjJC. dl^« (_C Jill JJjAlo^jl jl jixJ HjLJax jl£ jli 4_a j^Jl 

Igjl a&b 4 lal i njj ajjL 4Jli V) J tlftljla a ^ljuiJ j IgJalAAjb ajJL 

a< wTill jjc. IgjL U jj (JjS SjjT >^i ;» j^. Jl dlULnJl - J I ■'«*« aJJ 

j dil—jUJl j (_jjoIjJ| ;al_uial (i^Lj j_« ajLc 4_«_^aJl j j Sjj 

.dbpll 

dlljJj-UoS S.1C. jl A^.1 j j'JJ.'"^ ^^-ll A_« j^Jl (jLuljl (j^-aJ 

aA^.1 j a^»a 

[_£ J i« jl j i*J Alii p.1 ui jl jj% HI (J jirflll (_>UJ^ SI 

CjVj^jJjjJI 
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dsVj^JJjjJl (>c {_£jL-a 
Aj uAjljiVI L_ajl_Jaj]l M pL-ui jl ,jj:jJ_S| I J_A ^^.J Jjllii. 



j jyjl j_kJl (j a A <*-j"^ " j_ C 4 jl JC k _ s _ & dlV J— ^JJjjJI 

Aj-ulLajL^ll (jl a '■» j Ljjl ttljlsv j t Jl i taffi 1 a v*-**' I ■'**' ^j-^jl dllf.ljja.VI 
JjJ j-a jj^LajL-ljl aLia 4-AJjS .HaJ A *'j» a ClsVj^JJjJJ ^13^J JtLa£» 

j_a CjVj^jjjjJI (jli '-{'j. 1 L-aja Jl , ^Vl j -aUjJI j JeliSjlj ^ iiLa a 
dilf.ljji.VI j j^'j-^ aiaj ^g-gi ' 4_a^-«jl (jiiiJ Ig-S j"'j.;.'"^" dil£jjuj 

^<wVtll Jc. A a>"'-^ ail '"^j"'JJ.'"^" (jt}J JcliSJl j jLk^iVlj a^aJJ ^dul 
Cj^J-SjjjJAjl j^ukj LaiS Lgjij*_a 1 . laj JJ-aVI (J^ 3 *^ <^llJA 

1 frlac. ^^—J 4 ilia ail ClsV J-^JJJJ^I j— « j j&ll t*ll_JA -1 

La J-aft Ajill! Ix-a JxxJ jl jfLaxJl jx ClsVj^JJjJJ SjC -2 

AjjJC j abl jx Jj£jJjjJ j£U -3 
a—uil ljj-"l J— a*J ^^-Jjl CjV j_5»jJj Jill 4_£.jx^_a t _ g _ It (J UaJ 

.Protocol Suite jl Protocol Stack 

jj^a ^ll£ cjVj-^jjjjJI <j-* ^ **'j"?' " a -^ J^-^ u^y J 

_<_£ ji-VI (jjjljiall («i ClsVj^jJjjJI j-« « J^c. *lx JxI£jjj a •> ""■■ a 
j-a A Cj aa aJ j_aJ 4iu_uijl ^j-Sc- CllLjLnjI Jli! 4_Lal£jl 4jL»ll 
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ai& (jl La£ tfljJaajl a^j AiLtLijI alg-ajl laiiJ ^J'J^ Alaj di^f jSjJjjj 
(jl 4_la^Ls ' -La^j Lj£ *4<wTtll Jc. jig-?. <_AJ 4-gjLuiLi jj£j dlljJaajl 
LaJaj (JijojVI Jl Jc-VI j-a '"^j^*^^ »^A F"W^W r»J% cl^J-^l jW^ 
jLuiVI (j-<a (Jiij^a-a J^ ulj dlljJaajl ai& p- l_£Jl_J (JjSLuLaJl jlfrajl ajJL 

. J^l J 

aj^Jl Jl 4_jjixjl dlLajls-a AiLjal -2 

jjLulj^lS dlULnJl JJ' graJ -3 

; JUjI jaxjIj <_)j21uiajI jlgjaJl ^ diVj^jJj^Jl j»j2j LaiiJ 

_ (jL^ajV I -iiul J j-« t — ! ^U^' fj^ -^^jl - 1 

4_aUaJ j-p. j-'j jfaSJl <_J^kb ^Jl dlLjUJl j»j-^. <J-^M -2 

aiaii II dlLja-a a$l j3 j 4_lul^ijl dlULnJl fj^. <-^ i*J *?•**' -3 

.^j^Jl a j& Jl AiLiaJl 

Igjt-Laaj ajlcV AjSjx a j£l 3 Jl ;»j^Jl <->"* t — ! ^^r' h^ -4 
a jjj^j ^_a ?c-al jjl ^Jl I 3 *J "?•**' -iLx-ojl diLjLnJl j-jj^ij -5 

al-lkiu^U 4-LlJi 4 "j^ a " 

dll£j_kjjjl dlJl£ (jjjL-ullI (jj-ill j-« '"'I *'J*'l ■»''» ' *° i aAJ a ^j-la. 

' - 1 a a 2j (jl ^Jl c1_s_« Jl , ^N I ^Jc ajjl_a J-JC- J 4_ljj»_« 4 _y^ ajl 
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.Routing j' Sj^j^ (^ ( ~- J ' j^-" 1 -* '-^ ^ c ' ^-s-^j^ 

Routable * j? j*'^ 4-M-^l ^jV j-SjjjjJI ^o »«"iq <* jt^ Jl dA£j uj]I 
Sa£. Jajj ^ ^Vi uij cjVj-SjjjjJI sIa <jV I jJiJ j 'Protocols 

J^luLa jLpjl (^i IfrJ-LaAl (jli Ajuollj 4£jjuj (jjjSl! Ajla-x d)l£jjui 
; (j-LajLuii ^Jl ale (J^- 1 ^ dlV J^JJjjJl ajLullJ 

.Connection-Oriented -1 
.Connectionless -2 

Connection-Oriented JjVl £>^l j- JjSjjjjJI ^ jSj 

Virtual 4j_iJal Jjjl jl 4_JjAUa a J_)l J ^ A »lj J-uiU.« Jl ■ gajl J.l£.lj 

Al^iJI ^ ^LalJl s j$^Vl ujj Circuit 

j diLjLnJl "j'-"**'' AjjIc- 4JijJj-« jjoiUajI (JU^ajVI I^A t3^J J 

- 2<; *ll f.\Ji j J^c ^ ^JaJ Jl (5^jJ ^ 4-&1 

Transmission Control Jj — Sjjjjj j — ^ 
a_^j s ja^x cjV j-^j^jjJl (jJe U^=l j VlAx Protocol(TCP) 

.Connection-Oriented cl^V 1 

W^ Connectionless ^-^ £ j^' t> <^V jSjjjjJI Ui^ 

cdiljLnjI jLuijI (JjS (JjaLulajI j^jJ.'"^" ,*— « t j-ujIi* ^fl i a!Jl ja_jJ V 

j cA£j_uijl pljl (j_« (JJOI^-J Lax Jj£l AcjjolJ (JSjJlJ dlULnJl (jl ^^-AJtJ ^a 
LaJS <ija_<iJ U^f-" 1 V 4-5V IJaJ 4jajJjAll 4-atJ '"'"'J' <L^>Jajl a j& (j£j 

tll^aj J J JboijVI e-USi f-1 kki <** w |j| 
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U^jal j VL1« Internet Protocol (IP) lL^Asjj j-p*j 

.Connectionless J^V 1 ^pc- ^j^Jijj^ J^- 

. layering 

j_* 4_& j^a^ ^ Protocol Stack ui-a ^M-^ ^>^ ^ 

4 '"■J"?- ajl «A> ^ <llL (j£ j cl*_« IfrLaC. ^-i 4-Lal£lLajl dlVj^JJj^>Jl 
4ilia a AJaIsijJ ajJL ' alia a (Jj^jJjjJ ^Jc (_CjlaJ 

^1 4_ii£ll Protocol Stack i> <^^Jl cjUlLJI ja^j 

.Low-Level Protocols csi^ 1 4. ^Ku cjVj^jjjjJI 

4_L jJaJl Protocol Stack j-* LJ*1' cjULLJI jajsj L^jjj 

High-Level <j y " 1 < ^ 4-j«ijj-s cjVj— SjjjjJI ^—J 1 jUl l 

.Protocols 

ajS«j J j L«K Protocol Stack cjULL ^ U*ijjl L^K 

-k-U W^ f-4 yr^' 4_LjJaJl ^^Jt Binding gik "-»* <i-^ 

.Protocol Stack ujj^ ^ U^JJ j ^V jSjjjjJI 

JJaJ A£iuU (Sill L_)JJjJjl AlaJ ls_« dlV J^JJj^Jl -^J 4-^J^ 
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.tcaLj jL^ajl lB/"*^ diVj^jJjJfll » 1* 

(j_« ^ < ~j"^ * £-« JaiJj-a TCP/IP Jj^j-^j^ u' ^J^l y& 

4_aL (cUl Jj^jjjjJI Jl Ujllij JIaaj^I *jj 4Juiju2 Jiiia I Jla < aLxj^j 

L«_a 4_LiJj^ijl A&jm^ Jl ^ 
a -11.1a. dlV J^JJJJJ jl dlUj£-a *_« 

NetBIOS Extended User J NetBEUI j TCP/IP L* 

4 Sj_J (_>aj1 . ^-s 4_J cjV j_SjjjjJI al^> j_^ <J_S c Interface 
Cajjjj^I 2< >t ^ j_p cjl_«jkJ| Jli ^ jL*i TCP/IP J>^jJjj^ 
j_p cjULnll Jij (jj ji&l jUi a jiJUa NetBEUI Jj^j^jjj ^^ 

Jl .^Nfl jjx^kljaLJl jl ji II ^<; uJl sl& Jlo ^^Ji t4 jU J| 2<j *ll 
J-* NetBEUI Jj-^PjJ^ J-J^ .-&'' 1 ^j;* ^ j^ Jl ^<; &\\ j_ac 

a^jLi CliJjliVI S<j *n Jl ,^VI Ijjlji II j 4 ^^j^aljjaVI JjSjJjjJl 

.TCP/IP dAjJjJJ jj ^Viun 

j ^J" j i a a J-lS (j_« a laJ i ""' ^^-Jjl dlV J-^JJjjJl ^g-^- tJ-" 3 ^ 

.Protocol Standards ^ u j^* us^ 

diVj-^jJjjJl a^_& J_l« lc. jl sjVI-J ^ 'j^- "" '"'1 gjajl 

The International Standards Organization -1 

.(ISO) 
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The Institute of Electrical and Electronic -2 

.Engineers (IEEE) 

International Telecommunications Union -3 

.(ITU) 

.Application Protocols cjl%kj cjVj^jjjjj -1 
.Transport Protocols <_& £flj£J>jjt -2 
.Network Protocols ^^ £flj£J>jjt -3 

(3j!*j j ^L-M 1 c^W 2 cs-^ WW-* c-k^J1j j Protocol Stack 

.Server Message Block (SMB) -1 

.Novell's NetWare Core Protocols (NCPs) -2 

File Transfer Access and Management -3 

.Protocol (FTAMP) 

.File Transfer Protocol (FTP) -1 

.Telnet -2 
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(jj-J (Jl i aJ^f I CllLulLa. Jja^jlj a v^**< LUJ3 (JjJill cjVj^jjjjj l-«l 
4_aj j a^j_a. 4JLj i a (j_c A >j*< i u a ^^.Jfc j A^j udl ^g— lc ililjSj J.'"^" 
■l^"<r< J jjx j ca j^a.VI (jtJJ "Ujllajl dlLajia^Jl 

.NWLink tiij^jjiix JA$jjjj <j* <_)3U]I e jaJl -1 

.NetBEUI JAP jj^ i> JS^I *>ll -2 

.Sequenced Packet Exchange (SPX) -3 

.Transmission Control Protocol(TCP) -4 

Link Services -Wj £A-«^». a£^j3I cjVj^jjjjj *o2j Uiu 

_ dlLsjla-ajl Aj^.jJ j <j^jc. - 1 
.(JLluj^M AjLaC. ^i eUakj (ja '*'■*■ '» -2 

. JUjVI SjIcI cjUIL ^ lU*j!I -3 

.Token Ring j <^Jj5] 

.Internet Protocol (IP) -1 
.Internetwork Packet Exchange (IPX) -2 
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(J- 



*aj1 i_*tk (jlj iaJ Alii (jjl J J A«jl <_>mjJ ll UJ^J- 



4-T_lLuiil dlVj^JJj^Jl 



179 



;AJISjI JjjJl auI $Lui (jl ^jJl I^A (__i Jjl iIIlu 

.TCP/IP ^VAPjjj aSLJ Ul^j -1 

.NetBEUI j NetBIOS o^L^J j>- -2 

.NWLink j IPX/SPX ^V APjj^ ^-j -3 

ji cj — jjjjvi jj_Sjjjjj\ji — uijVW i*^^ — '' <-Jj— ^j^jj^ 

Transmission Control Protocol/Internet Protocol 

dAJjjjlU ^ajolJ ^1 CJ^J^JJjjJl t> ^W LF » J^P J* (TCP/IP) 
j 4_ia.jj j < -*\n > Vn (j^ajl . ^i-s TCP/IP Jj-^AjJ^ J^J-^J 

JjS i> 1969 ^ ^ uui TCP/IP JAPjjj j> JS j 
US Defense ^Ao-VI t^ >jj^\ ^W tu 1 ^ ^^j 
.Advanced Research Projects Agency (DARPA) 

xjjLiuL« a£j_iuJ ^Lii! 4_jI^JI ^^.a (Jj-^j-Jj^)^ '^* - ^*i"<l as j 
Advanced Research ls-^o^ 1 £_lii_ll s jj_LJI cjj_aaJl 
SjUi ^ j t Projects Agency Network (ARPANET) 

^5 (jjjjaj (C j_aj 4-jfLi^l dsL*_«La. £-Jjl (JJ-J -^^>J (^J-JlS a£ajjJ (jc 

.pliill Jl^x 
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Jj£jjjjJ| ja TCP/IP Jj^j^jjj ^^ u^' t ^ ^* j 

(Jj£jJjjJt IJA aCJLJ AjuojIjjI j Ajla all (JLllSfiuJlt l_U£.l (jli LlLa. 



j_-« 4_c_j^ (j_-a TCP/IP ^ j— ^jjjjj ^— *W uj— ^" 

es — * IP j TCP ^V j — Sjjjjj j — £*j u — ^j ' ^ j — SjjjjJI 




Transport d-Sill 1 . ^ . ^-n* TCP Jj-^jmjjj j-^A*j 

j Connection- Oriented W->° VU-^jI jajj ja j Protocol 

(jjaolj 1 A^j ja^j j Full Duplex «W^V' £ J J >* J^^V' ^-^ 

Network a£j^ Jj_£jjjjj j_& s jL_jc j^a> IP L^Lj 

(JJ uLa J ^ajl jjJ Cjl jLnll fJ uij jij J j A j PrOtOCOl 

.Connectionless 
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dlV J-SjJjJJ 4_ab ^^-S IP (Jj-SjJjJJ *_« 4 *a*jl-» (_jiLiJ ^^-Ic- 

!1_«1« Vj-^jjjjj ^Ua J a-h aLUJI S jj^^JI ^ L^ TCP/IP 
Internet Control Jj-^As j^l j-* j IP Jj-^iJjjJl <J-^ 
IP JjJSjjjjj _A^> tii_j^ j i Message Protocol (ICMP) 
cJSIjLi q~\ cA . ^ I JLi c Connectionless J-^JVI ^j^& ^^i. 

^1^ jj^J ICMP <-)>£_£ JJJ jj J cs^ ^ J ' U^- J c&^l 

(>«>J ^j-uLp Jj-£jJjJJ (j-^ * jW^ J-* J 'IP <-Jj-^JJjJ^ 4_LjC ^jJ 

.IP UJ^J^J^J U-" 1 ' J^ •4-oAk 

(JS ujj L^lj^jc. aJJ aJ IP (Jj^jjjjj 4_« j^. (jl LLJajial I JLa 
J^Aj ICMP J>^j2 jjj jj J uM ' ^ a ^-= k ^-6-=^ diLoijI j jjJaLi 

a.Ufc (J-aJ ^j^j ■*"■! £c«L- ^J^ W&^J-^ J ^ " U-^ J-iJ^ J^ '^W 

(J-afc 4_J3jJjx (jx Ajjj ICMP UJ^J^J^ (J-^ (j' "^?^ '"^ C^KjuLajI 

.cjUUJI jLoiJ ^JIP JjSjjjjj 

,j_a AjV jL£ 1^-gJ 4_Lc. jjj 1 jJaj TCP Jj-^J^JJJ J-£*^ 

A^j aLLoJI S jjJaJl ^ L<£ TCP/IP «-> cH TCP JA&jjj 
User Datagram Protocol Jj-^iJjjJ >* j^-' V j-^Asjj 

Jl uaJ^I ^ «J^C AjiJJ ui A «Ak jij J j & j (UDP) 

.TCP Jj^Asjj ^Uaj o^J V^ Connectionless 

' TCP/IP ^j-Zyjjt ^-Sb lh W^ 1 '-'' °: U| j- ■ •-» 

.SMTP-1 

.FTP -2 

.SNMP-3 
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.Telnet -4 

Simple Mail Transfer Protocol J^Asjj >A*j 
j ^jj&y\ ^jjJl JLm.J (> Jji^l JjSpjjJl ja (SMTP) 
.(JjLujjJI JjUi] IP j TCP J.A$2jjj ^^"'"U j* 

j-& File Transfer Protocol (FTP) JySjjjjj L-4^ 

?T ^ UU jJ*> J ASj Lull ig-lC' J-^l J _)W? UtH '" ^GjLllj (_j& (JjluloJI 

.■i*j lf j^-I jW J' Jj^-^i -1 

. j-«ljV uj*-^ j y '*'**' -3 
cjUUI ^JU_« -4 

Simple Network Management dj-^J^jjt ^ 
Internet lM j_^ jj_L yj^J j Protocol (SNMP) 
s jbV u ^ "^* j-^ Engineering Task Force (IETF) 

jl (_j£LuL« tLjJa, (jc. JJjIaIJI <Jj2LuU (Sill ^ a ^' J* J A^Aulllj J i aJ a 
aA£. «—a <_J_«laJjl *_lLj_uU (Jj-SjJjjJI I.Ufc j 4 A£j_lojI (-5 -1c *1— lakl 

JP-1 

.IPX -2 

.AppleTalk -3 

.OSI ^V APjjj V> -4 
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.DECnet -5 

j^i pjp L_ijUij] a^jLLi Telnet dj£j*jj} **-*^j jp*l 

j 4_jajj_j^jl ^j-A TCP/IP ^—^ j^J^j^ 4-^3^ t — ''JrJ-*-* <**' 

.Intranet ^ j^V 1 ^^ J 1 Jj^jl' -2 
.Routing t^-M 1 j» -P- ^j^ ^ -3 



4«r^*v 



CxjJyi-! J^iia TCP/IP ^-«>J aj-^LojVI mj^JI L-.I 

IaajSxj j JJJ^-ll 4_«j^Jl ~^^ -1 

jjJajJl «_« | jJjl_J (jJI lHaJ i ^ A^a jj""^ uuJl (jjjLgJ A } uMlb 

Network Basic j-* j j-=^ ^j-^J^jji u^ 1 JjL-i^ 
high-level j-£*j j* j Input/Output System (NetBIOS) 
£l^jujJ jwi^ aJ j Application Program Interface (API) 
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Ajjjs] ^, iVu . n ja j LAN Interface aJ^I aI^U ^J j jj£J 

(jL^aj) dlLuiia. ^LuJJV -1 

^<wViil cjUj£^i A-Lojuil] -3 

dil£j_ui!l (j-« ^^jj^ 4_«AkljaiJ i luLj1<i NetBIOS g^ 3 ' ^ j 

j Novell j cji^jaijj%« Jl« NetBIOS £-« ^ j^ cjl%laj ^L 

*j-Zj\ 4_li.jll 4_«£.J alt jA (_jjjIjS-<jjI llgj ^-uiLmV I ' ■ Ua 11 j i IBM 

.Routing cjll^dl jjj 

(»^l NetBIOS £-« (jiljJ-Jl Cji^jaljJ%« jbtx ^Jt (31^ 

^ j NetBIOS Extended User Interface (NetBEUI) 

4_li.ji! 4_«sC.J ilC j^i (Jj^jJjjJl Id^J ^^-LuLulV' ' .'J-" 1-al 

: ^j^W ^-3% j Routing ^AjUJI f j^- 



<»>L NetBEUI <_!>^Asjj uM Sj^j^' f-^ f- 1 ^ ' >^ j 
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.( JW 200 J 20 )s jjLji 

Jala dia^jjoijjS^ 

Internetwork Packet Jj— ^jjt u^ 1 JjL^ 

j Exchange / Sequenced Packet Exchange (IPX/SPX) 

dil£j_ui l _ s _a 4 " ^"< '""» diV j-^jjjjJI <j— « 4_« _^a. U-^ * jW^ J-* 
.Xerox Corporation ^j^ ci^ ^> LuLJ cjjjL ja j Novell 

.SPX j IPX ^ i^ uyjj^i jJjSjjjjJi 

a la* a j ASj uj (Jj_£jJj^)J (j - '' * _J"— ^ _J-* IPX cJj-^J-^J^ 

4_«j^c j 4jij j_ui 4_«.ik *.iJL j_& j t 4_ilc- A_<ijla NetWare tiil-aAi. 
aj^jj]I aa^ll j»£ai j Connectionless cl^V 1 

j ^L-M 1 <3^ f-^ jihJ j Connection-Oriented cl^V 1 
: JinJl ^ IPX/SPX V> ^l>" o^& 

<xj^)jlu Cjx jSijlj^y} 4_«^^ -I 

.Sjb^l aJj^joi -3 
; JUjLj (jLodia 4-JjJc- <jc- l-«l 

JaSa NetWare &\&±u> jjc- ajLunJ) -1 
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Alax^-a ^Ul Jj_SjjjjJI j-^i NWLink Jj-^Asjj ^ 

j_ & S jl jc. j_& j IPX/SPX £■ « 1—Sal jl« (jj—SjJ diaj uijj^ix 

4_J jjx j A J^-J"' Aj_k^aLk (afr-l-J J fJJ- ul j JJ» ■ a (J_Sj (Jj_£jJj^)J 
l _ s _Sc. ^j'^' Ls $l\ dlLllJl ^gj 4 "I v^**< i "I j<^ll j_« 4-Jl ^g& Ajumjl 

(jl 4 U«».M ^ i _i -vj j_£] j t Novell J ^-&j-utj^£A j-« U-^ dil£j_iuj 

jjajjj al_laj (Jt ulj jLgjaJ 7t< ujj jl «_iLljau V « jj-Lij NWLink 
jl NetWare J j j-« J^-k j-« cjL*jLL]I jl diliUl ^l Jj^^jIIj 
(j-ll AiL^h Redirector «j-ll S-^A-j ^->ta I i-*J < o^-^ 1 

. NWLink 

Ala^x a£jj^ ^xUjj (jx p. j^ <jL Redirector ^j*j l£^ 
cs-N Ws^-j^ ^^j ^ <— i\-ai-Jl j-x Input/Output t^WlL JbSl 



; AjJC. ^ILaV I j-a j I ^ki j»Uaij jkl J^jAloS Jc AjSLlui 4_«.lk 

Microsoft Client Service for NetWare -1 

.(CSNW) 

.Novell NetWare Client for NT -2 

Jl , ^"<Nf I dlVj-SjJjJJ j-a 4 < ~J"^ « Jj^jjalj (JJl 4£jjui dll^J 

S j_^l JJ_J JLj-ojI (J JlVl L^Jx L-S^Jl jL£ j 1980 (J-Jljl ls-2 

(JjLLaJ j c dSuTt ^c jj^kJ jja L a a jx a j^-^l J Ajj^akjuill (_jJojli£La 

j * ' ^ ^^ j AppleTalk f-^l <J-jI ^V j-Sjjjjj 4_« y*. ^^Ac 
j^j AppleTalk Filing Protocol (AFP) -1 

_^*J JC. dlliLijI Jl (_j_jju*ajjl jc. (JjiuLaJl 

>* j AppleTalk Transaction Protocol (ATP) -2 

fl ijj aaSxJl Ifrifra Jl dlULnJl (Jjju*a_jJ AjSlj ^Ua&| jc (JjiuLaJl 
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dAA° jj j* j Name Binding Protocol (NBP) -3 

lUs ja j AppleTalk Session Protocol (ASP) -4 

.ATP Jj£j3jjJ jjjj^ 

j-* j Datagram Delivery Protocol (DDP) -5 

Digital Equipment ^j-^yjjt 4— « j^ L_J 

a- 9 ^ j*'j t j "^ cs-^ ^JJ-^ 3 -^ Corporation Net (DECnet) 

Fiber Distributed Data Interface cj1£j_w-2 

Metropolitan Area Networks (FDDI MANs) 

.^LkJl j 2LUJ WAN ^1^ -3 
j_-o x_S L_gjV? j^jjjjj jjJI AiL^Vb DECnet ^^ J 

Aj^jj]| Aaj^LL LiJ ^cij j cOSI J TCP/IP ^VjSjJjjj 

^a-^iJl j <_J— Sj]l j-c J jj mJ l IBM J j-£ As jj - 1 
Advanced Program-to-Program Communication 

.(APPC) 

j* j Xerox Network System (XNS) dj^yjjt -2 

.Xerox ^^ij *j}~^ "■" ^jjj) dil^fiuj] j*-. ^a. <*» (JjSjjj^Jl 
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>* j Server Message Block (SMB) lIAPjjj -3 
j^ j Data Link Control (DLC) Jj-^jjj -4 



.IBM Mainframe J d>-ajll -' 
Hewlett-Packard (HP) «-*jU» ^l^kl^b S.dJJi -^ 



jtf j_SjjjjJI j-« TCP/IP ^V j-Zjijj} 5_«>>. jj_S 






TCP, IP, ICMP, UDP, SMTP, FTP, SNMP, 

Telnet 

V j tiijjLiij j1l« cjHaj^ q ^^^a NetBEUI dj£j*jjt 

Novell iil£iJll 4, ^^« IPX/SPX £tf APjjj <->> 

cjV>£jjj jJl j_« AppleTalk ^V>£jjjjj 4^ j^ jj£2 

: M 31 ' 

AFP, ATP, NBP, DDP 



? A *- -"- -"- ? -*- , -— '-■- ? 



189 



DECnet, APPC, XNS, SMB, DLC 
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(JLujjVI JajLuJjJ iJjj^sjW ■ . LlJI '"I j [_£jLlx 

.Access Methods Jj^jll JjUj jc ^La -l 

.CSMA/CA j CSMA/CD J c ^ -2 

.Token Passing Jj^ cjLL^iJI 0^*1 -3 

.Demand Priority s^ 1 ^j' <-U*J £ j^ -4 

j_* 4_&j^a^ ^ 4 Access Method J dj-^Jh <L^j 

j"'J J. "^ jW? ^ ^-."'J cs-^ 4_SjJaJI " ■*■"' Jill jtjjljjjll jl A£.|jSJI 

A^JjiJl Jc Sj-fra»VI j£ jl jx j£u]| j 4 jLuij^l -kuij Jl JjjuojJI 
j i ^J^j a£jjjo '-*" uij a j^ja-VI tiSjLjjjj dilS±uul jx J^M^ J 

a^.Ij diij j-i liiLiJi jc. La^jUUj 1 ■» 1 aj ji ji ji ^ Jji^ 1 '4 '^ 

dlLiljJl ' -ll laC-l ^Jl (CJ^J I— «-« P ^ ■ ^"' J J ■ ^^ ^Jl lCJJJ-uj li& jU 
jl AjV rl-^JJ A£j_lUl ls Ac CjLjLnJl jLjuljl alj iJ -£\ J IJl-gJ 
-( _£^ki CllUUj *-a <ji.l.lijl jj-lJ tiliuJl Jl (_j_&j-*ajjl -J 
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4 aJdJ Ajoiij jl jjJ (JjaLulaJI jl frajl ^^Jl Ig <o] uij aOJ (ji -2 

-I nU. ^1 je^ 

4 L i "j (_jjj aj a laj i ■'"' jl ' -l a^j <£j udl ^ 1c. lllljljj J.'"^" 

; (Jjj^ajJI (JjLuij jx (jlc^jj l^IUA 

.Contention Methods u^-^ 1 cJj^j -1 
.Control Methods ^a3ll JjUj -2 

(jiiSLnJ jl 4*\1 ujJl ( _ s Jc a j-^VI ^^-le- ' . 1 •> j JjVI ^J-^l <j-9 

jj£j liliuJl ^gJc. ajUUj » i gaj jl *_iLiuu jig-?. (Jji j '4^-J^ u^jV 

4j alaaJb (jaJl 4J 

l^ up Token Ring cjII^ ^A L^ ^1511 g^l ^ U 

j i l^lllj ^JJ i g»J 4_pl jl_S I j) V) 4_jUUj jLjuljl *_lLljaU V jLfr? 

^<wVill Jc. a j^-a^ll JAa_« ^-jljJ jl (Juminl UJj a2 jLuijVI AjLjc 
; Ig^aAl jx j 4 alia a (J_jj^aj (JjLuij t^llJA 

CSMA/CD ( Carrier-Sense Multiple -1 

J^^jJl j^Li Jaull (j^oiaj jl Access/Collision Detection) 

CSMA/CA ( Carrier-Sense Multiple -2 

• ^ »*'* cJ — al_L\* (j. i uia^ jl Access/Collision Avoidance) 

a il I gajjl ' ■ llaj *_« (_jjj-*a_Jjl 

.Token Passing -3 
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.Demand Priority m^ 1 VAs' -4 

Jj . *aj]l Alala <_JiU]l j aJJ jl CSMA Ttikj^Jb A-alj 

t* J "**' *_>€-? b *^' a -^ <j' ^"^ ' U_>*^_3^ sAiaJx j^ Ia$J (JLuljVI Jajolj 
liliuill Jc jjH dll jLuJ) (CI taliA jl£ I Jl LaJS L_Sj*ll lilluill (j^jjiaJ 

: O^ Jl CSMA ^2 
.CSMA/CD -1 
.CSMA/CA -2 

(JjLuij j_« ^ mal jaiI p j_i!l ^jJl jl_Lalb jLLLuill jlcjill !A£ 

.Contention Methods Jj^sjl 

4Jj ujl alAaJ nib A jUUj (J ulJJ jl JJj jfo^Jl ^1 jl I J) 

i> aSIiJ Jl^jVI J^j ,JJI 2— 4j J Vj 4^ jli CSMA/CD 

jUaAJ^I Ja-*J jji U^-^ 4j|-3 dll jLuil (CI Ai.j jli t dll jLuiVI (j-a a jli. 

.Defer Mode 

(_cl (j-a £ jLa tilLoJl jl jl-^-?Jl l-fcAJ (jii mVn ^L-*aji Jjl ^ 

AjUUj (JLuijLj ajJL 4Jli a jLuil 

4_Ljlall sAA alAaAjulb Sjjl j dlliLnll alAlaj-ial CJjAa. Aj^ajS 

lilLoJl ^j" uiaaj jl jLgja. ^»j-1j jl (Jl ■»"'■*■ I lillJA l_« 4 laaJ (Ci ^^i 4_JV 

diij jji !_*_« 1 o^jLjUj (JLuijLj L-ajlja dil jLuil (Ci j-« Lc-jli sIa^a! 

a il i aalll l-lfi "J La-a AiJj 

j CjLjLnJl (JLuijI (j£. jl jlgjaJl L_aiijjj - il i adjl ' al uZoSI Aic. 

l^^y s j^Vl JW Jl Jam Signal SJ4! ^ t> Va jXojjj 

aAA jV tilLuill j-a dlljLlill ^_ui3 a Ac t _ s _ll IfrfrUlJ j - il i alll CJjAaJ 

a il i alll L-lfi Mj 4jjJaa a CAa^al A$ dlULnJl 
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1 afrLa j£j AjjIj-uIc. a jj3 I JalJJ ji jjjlg-aJl Jc ' -±a^j j*^l 
a il i g»J till j Ia J ■»"'■*■ I (j_a (J-^J ^— «-« (J-^jV 4-JjJ-a-a I ^ J»J jl <J-^ 

..Ipa. 

aAjaJ AiLuLa Jl Alulj^ill dll jLuJ^I ' . 'J ' ^*J <_£^' LiJ* J^" IJaJ 

V fcU*. jja^ J cUj CSMA/CD J *U=LkVl L_iL£SI aJ jli 

.jl«jij£2.5 jp -^jj 

ajbj j^^lj J^^jB Ajujjoi Uloij CSMA/CD Jf^J 

i"<Kj .Till j*^ I jjaj 4_llsi J-JC- ?Ej ■ aJ 4-L lujJI aijfc jl_3 A£j_uijl a -^ 
«_a.l J liLlJ j dlljLnjI jj-J a il i g»J (Jj_k^aaJ Jj£l AjJajC jj£j _>^VI 

;4jMI J>a bU 

^—Jl UJ ' "J" yj J J "^J vjj" SaJ uLaJI (j— * J-^' '•^- c ' Cji -1 

.(Juuij^l JaJoij 

a< wVill ^Jc IgJjljJ j I&AAJjJ aJJ Jj£l tllUUj (jV -2 

.Sjjt>^H cjKj.m11 iSa AjjoiUx CSMA/CD 4-Wj 0\* ^ 

j *J l^jJI Jjj-la. £_L« JjLaJ CSMA/CA <-P^I 4-LljaijJl 

liLlJ j diUUj (JLuijLj Alij Jl jJjjjJ a jLuil (J^JJ J**' J J.' "^ <-A j4 *^"^ 

j-^-a. a jLuil (jLuijlj tilJij ajlj jA j cAjUUj (JLuijIj Ul*i ajJL (jl (_)ja 
<JL a JJ£j\ ai& j±kj 4 JLoijVI (JjS cjULni] Reservation Burst 

jL^a. a>aj VV ClijAaJl tiLuij Jc. tliULnl] jLoijI lillJA (jl a j^a-VI 
(J ■»"'■*■ I j-« u-^J J-«VI Ia-* j diijJl (_jja-iJ ^j-S 4_jULj (Jl—uijlj j-L\ 

jlj (_5-*-« ajJaa.V I Jl 4JV (J-«^ J^ ujj 4*i«J V 4-&J J ajU^aJ ClljAa. 
dii^ll (jiiij jji j_aLaJl ajLuil (jLuijLj jl jLg-a. »J^ jl (JLiia.1 liLJA 
^—JC. jj-£j j jjJ j)L-ui)j I JJ-J a " ■ ^"' jj , ^.->, I ■\ jk j_« (_^jjj_j l_<ix 

_ J*J LoJS AjAa. j-« (JLuijVI <JjLa-x jjjl^aJl 
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1 al ikj I ul Jii Igjli lig] j AiJaJ jilaJ 4Lju1j]| ai& jli tliULnll ^gJstiil 

Sj^.1 j s jx Jjoijj jl^a. JS jli Token Passing 4-Wj ^ 

a j^ja.^f| « A^a (jS aJ j '"'J"-.' Lif*-* U" 1 '" 1 "* ^ •^•^ <j-« * JJ-^ J '" pJ 

4Jj_uljj| aijo j I a il i aJ ClljA^J J ■»"'■*■ I (CI (jjJ LgjULj (jLulj) (j_« 

X^lll (JjLulj Jl ^ allj 



t> M Token Passing 4-Wj ck»=s W* *■ *«j » ^ u' v 

aJ a i aJ j (JJlill aJ a i g»J till j i"iKi .Till (j_<i (_J^ ^_a lg_J.lkijull (j£-«-<ijl 

j^-lc jlfra j£ jLi (JiUJl llll£j uj (jj <L uijJl el& al^klaiV 

L-al i—ajjjSjLj 4_Ls jt >^iVI ^—ll j jj^'I pSj-II (j_« SjLuiVI J-JJ^J pJ-J 
^—ll SjLuiVI JJ^J AJlia^G-?^' (JJJ <j-« J* >^iVI pSjjI l_l^,L.«a jlg-aJl 

.aij Jj£l l_L^,L»-«a jlfrajl 

.Aj]j ^1 a j^Sfl 
j_kl ^Jl jLfra (j_« J a"'"'"' ajLoiVI (ji-2 4_£iaJl dll£j uj ^ Lai 

Demand Priority J m^ 1 VAs 1 y^j'J^ 1 Q^j^ 

.IEEE 802.12 jU-ll t- c3alj2 ^ j lOOVG-AnyLAN 
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J SjLiVI cjIj^o lOOVG-AnyLAN ^^ ?^i^ 

4iiia all aj^VI Jl CliULnll A^jj ^-3 aac.Lui.all dila aa all 

Jl A ^J^j"'.' f*J-y » aa all I Alia ;»-i-SJ (jl-^jV ^iJi j'-S-?* lS^ 
JioU I j) cil-iaa a a a a " 4_jjljl 4J (jj-^J l_lLL (J^ j ' _lj LLla]I jl gjaJI 
'.'^ 1 a L-lllall 4_aAkj ;»J-3J 4_jli (jj-illi-a (JJ jl_£-a. (jx (jjJfLL « ta all 
4_-a.lkj ^ jjj 4Jli <_Jj]jVl (j-3 j 1 aIUI (_£jljuij I JLa (JeVl 4-JjljVl 



; JLill I Jaj l&jjjc- <j-« A : iSc.li jj£I Ailujjjl aJA Jfiaj 

<C_aJ (jx -^O^ll ■- laJluLall ' J 'J.'^'"'" aUaJ -1 

(jLuijVI dlULaC. Aj^jSj dlla aa all I g al laJ i "I -2 

tJAi ■■'**' j (J_ujjj (jl a j_g_a.VI »J^-"' '■'**' <L_ui_all aAA al.Iaj_uAj 

4_a ja. aAiiuu jl-g-a. (j£ (jli tiLlJ tj j '•*■**'' j <^->-2jjI <^HiiJ J diULnll 

ajjj^all j lajl 4<uTtll .^ J, ^-"m! t^O-ul^l (j-« ^"Ijjl Wj' L>* 4-Jj^-a 




25 -^J-JJ ^1 jlj^VI Jl-^jl »J^-"' '"J tibLulVl (j-- £ jj (J-^ 

_ jjjjAl^-La 
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J^fjL-dl CSMA/CD 

VU^I JSi r jL-dl CSMA/CA 

^L-aj cj^j V Token Passing 

^L-aj tij^j V Demand Priority 

pLi.jJl ^LSJl MCSE » jj± J ."^ ^ jlaLoi <&! jjLj l^c. 

(jljiaJ Alii $Lui (j) QjfLlui jLjikVI ^*J ;OUJl (jaj.l]l 
till JJ £x j till «Jja!| Vjl ! 4-* ull^jjl A£j uijl dll jj£^i 

.SjLSVI 
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(jj^>judajl j A ULaLkJI AjjojI j^jI dal-v » 

; AjjISjI JjjJl <&l $l_ui (j) ^jJl I JA (__! (Jjl liim 
(jjLLiJl dllSjii (jjj£jj LAN '"'^.''''' ^-"JJJ ^J'J^' ' *° ' g» J - 1 

.WAN Hj 11 

cjL^j^JI j Synchronous 3-U jl«Jl cjUjjaI] ^.a^j -3 

.Asynchronous ^Ijl^l jj& 

dll£j_uijl « J I a jj 4 i_^alA (Jl i_*aj| Clll_jj£-a al.lij_ullj (j S^aJ 

tfl IjjLj dlliLuLa ^)JC dlULnjI (Jl i — j| a£.JlJ A£jjuo ^j-lfc Uj' aaiJ Ajla aJl 

Wide Area a— uil jjI jl kill dA£j_ui 4_ Jc (j LL>j 1 « l^_& j 

.Networks (WAN) 

J i ^jj LAN '"^: '* dy-j -^j^-j s jLc WAN '"'^."^ *jaj 

; (j a i Ja25 Jajl j^)jl a J& j t 4 1 ml m dlliLulx 1 g lu 

Aj^^jUiU]! lifcU -1 

Aj&ll^Jl jLJ^I JJC tll^L-ajl -3 
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_Aj jj2 ^J| tibial A-Jiji -4 

j i & Ala aJl UjjlSj ul I g-a a j "'<"< 1 g T l w jJ j CllLS j_uill j-aj *_ a 

^jJo dlaj i ^ 4 _y^ Jl i-*n<j ,Vi (j| ^J| jAuij JjI jAUaAll (_>iaa-J tali* 

; jALkJl 

_ diULnll 4£^aj Laa.j j^ f r . h '"^ a£auJjI liliui (jl - 1 

_ (JJjJa jUalJ) dia j Jl J-tlaJ AcUJall J-g-a -2 

4jLaAui^U U^J 3 tllSj Jl CjlJjjJalll j-tlaJ -3 

AiLjal 'j^ aJ lAf.|jl (JAutaJ jl A^Auill aAjuIjJ (jS^ail (_jx (_J*ia1 

.Alfiii! libLoiVl J Cjl JJjAAa£]l ,J^*J 

j A£j ulll a aja a.sl-J j A_llaA_uiJ l-S -lll dll_JjS^ijl (jjg «J tilLJA 

! J^ La (J- 4 *-^ tiljj j Igjl j.19 AJjoijJ 

l-)AaJ J_mal aJlfr Jl LuAl aJj^j^dl 4Ala_ajl <"<KwTtll oAjjiH -\ 

L*_a JAlL^aAla jjjAla_a (jjA^Aui JaJJ -2 

4_Ala_ajl dll£j_ui!l (j_« 4_C jAa_aJ A l£j i " " 4_Ala_a 4£a_lu JaJJ -3 

.41aLui «JAl£ A£ajuo (jjjSll ls_a 4_LjJ^ajl 

; Jj La A£auijI £-AuljJ dlUj£-a (jxjJaJJ 

.Modems cjLajjJl -1 
.Repeaters « jLSVI CLjl JJ^- 4 -2 
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.Bridges jj^ -3 

.Routers ^W^ 1 -4 

j' Brouters ^j — £j2jj^I »■" — *$* ^ — &*-j*^ -5 

.Multiprotocol Routers 

.Gateways ^Mj^ -6 

4-^.j.iJ (J^ajJ (j-C aAjaJ '**«Kw*ll j| till jjjA^aSJl jj£j LaAJC. 
j_« 4_jli 4_pljJC.VI A£j_uijl tiO_ull J^J-ulLj !_*_« LgJaJJ lg-T-a '_'■»■ gaJ 
^_ajLgJl tiO-Lul -I laHuilj LgJJJ Jl-^ajl jj'^"' j£^uJl 

Jl i aJ*^ I IdA <_jl« (JAaJ Jll tllUjS^ill jl a j^-a-VI «^A ^g-ajaiJ 

j MOdulator L^> jP-*& j-« jjii^ ^y\ Ijlaj ) Modems 
jl LaojLij ^Akj t . n V La> jjiaj til jjjal^LJ c( DEModulator 

tlULnll *-« jxlxjj till jjjjn^SJli t ' iSl g 11 JajJak jjc. diULnJl (JjLjjj 

<_£ j_ul J aaJ V ' <fl g 'I Jaj_]»k 1 ailJ 4 J"* J ^— ;PJJ^I ^ Jajj£ 

4 iV'il /'ill cjL^uill 

1 ailJ ^_i.l j jl J° i a Ja_ka jLHajii 1 gJ 4 J"*J" till iJajill 

j*''" V 1.11c. (_^LaJ (jl j^^sJ *'■*■*'■» jc * jLe ,^-A Ajjjl ajJl till jLuiVI 

.ajSlI (jx 

; a-ljxjl (_>**-! ' "J^ jil 

J*'JJ.' ^ tllljLuil (Jjj^JJ a-ljxjl ajJL (JjoijaSI jlfrajl AJC. -1 

.aJjU; tiljLil Jl Aj^jJI 

^JjigJl JajJak JJC. A-lijLoHll till jLuJ^I «^A (JAAJJ -2 

(Jj_a-ja Aj_ui^c. 4 AajiJ aJj-aJl ^j-Sj jjaLukiII jl gjajl .lie -3 
aj^^aJl jUM j"<jjjXll Ig^agij Aj^Sj tlljLuil Jl AjJjLiijI (llljLuJVI 
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. jjj^f 4 ^ 1 JW <-J^ lj ^j^ j ls^-* Internal -1 



tSlLji ^.aii^u jjjjf^ll ^ Jx-ajj j ^jU. External -2 

.RS-232 



jJaji RJ-1 1 '-*'; uba al^kj_ulLj L_Sj1_£jl iajkj dlL«J_j-ajl J ■ aaJJ 



a j^j^aJI 




£ a I g "I l^J i "I (j_S-aJ L_Sj1 gJI Lj laa (j a (jl C_jj till iA 
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i_aj1_gJl Jaj_kk ^—a j dial-up network lines -1 

.4jjLu&VI 

.» j?>>^ -L>L^ leased lines -2 

^ lc. jLJ ^—pLuc^l ' id g-11 Jaj-kik <_c1 JjVl ^J-^> £— « 

j iaJj-aJl J.ikj_ujl Lgji Ajjj a j-« U-^ ^ VLu*aj) l5^>?^ (j' -^"'"'■"" 

j_j£I j dil_jl_njl (jLuijI l _ s _a 4_ll*i J-JC- j ^ lalaj 4_L^Lj| a.ufc j '"'■»"' 

24 <_)' J-L * j*W- tS^ a^^jxjl Ja^oJakJl jl ^Lul p jill LailJ 

(jl La£ t aJj-all al.ikj_uil (J£ *_a (jL^ajl (CI $l^a.V £"LiaJ V J 4cLui 

<_J_SjJ 4 i *' "•< "" ■ a"'l * » JajJai. S Jj^. j-a J-& Uj UA. 11 s jjj, a Jj_a. 

j 4_ijliljl ^jJ dij_aL£ 64 dy-j Lx r j'^>-^ ls-s-^ L^jcj-ui Lxl ' cj_ajui»jl 

J&j jj AAililJl ^ idjLa^La 45 

4_^.jx t_ii_jjj <c j_ui 4_jb jjLill a^i (j-^-*^ ' 4_ajI!i1I (j-3 Baud AjW 

4-jl.lJ ^^J t L_SjLgjl JajJak JJC- CllLjLnjI (j-« dull <_La^J ^^-Jjl dl^ojuiajl 
4_ljlii]l ,^-k JjLJl J^jlx j 4_ljlii]l ^^-i ■-' Jl Jjjix jLS llll Ljl ad]l 

(jx .1^.1 j du (Jxa. ^jJe S jjli tlul£ L^&la jl 4-^.j-a 4_aa <_j£i (jjjjLuiLa 

jl 4_a3 <_J^ (jLi dlULnJl Lai i a A±iH Clll j^oJaJ *_a j (J$\ Lai t CjLlLnjI 
Ac^jol dljl£ I j) UjLa. ^llLai Ai.1 j du (j-a Jj£l (Jxa. « J laJ i ■'**' 4-i._&x p US 
tllULull jLulj] ^jJaJ uU 4_3La 4_ljlli]l ^ Jjlj 28.800 (SjLuiJ aJjxJl 

.*jjt51l ^ cjj 1 15.200 JA lU^ jS a^jjou 

the cj^l ,^tli (jlj^Jl jL^V 1 ^Li --'1 LJladJI A-jl^j ^ 
(International Telecommunications Union (ITU 

dlLaJjxJl u - j i a a (JjS (j-a l^a&J all! CLlLiLuJl La i g»J Jjjlxx jJ^oJaAJ 
jLaxxJI JA^J aJj (j_a <jj£l} J V ^luliuU ClllL^al jxJl oliA LJjxJ j ( 

l^jJJ La jJjla_aJl a^A (jxjJaJJ j Ct—ljlLxjl 
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V.22bis -2400bps-l 

V.32 - 9600 bps -2 

V.32bis - 14,400 bps -3 

V.32terbo - 19,000 bps -4 

V.34 - 28,800 bps -5 

V.34bis -33.600 bps -6 

V.90 - 57,000 bps -7 

LSJj d)L_«Jj^ijl 1 <^ ^ w"< .in dll_jl_njl (jLuljV (jl-j£j^>la tiSl—JA 

.asynchronous <i«ljl» jjc- -1 
.synchronous <i-l _£« -2 

jLjj (_jS_iS l _ s _lc. dlljUJl (J-^JJ 4ial jlajl JJC. <JZl$\j*a2)i\ LS^ 

aJj jl l-_S^)_^ jl j-«J O^ <-^L?^ f^i J dll jLuJV I (j-« J <2 i n ^ j *_jl2La 

dijj LgJJJ ^j-JjI j 41 mlii <_J-£ (Jaj J i ^°" aj_j j CjLjJI (j-o 41 mlii ^gJl 

4l mi mil 4_jl^j ^^Jl jj-uy dj_j j Start Bit 4J-uiL>iil 4_jI.ij ^^Jl jj-uy 

UajJ jl Jj2j m J l j JjoijJI ^Jj-Jl j* <_£ ^Jt L_Lsy j 4 Stop Bit 
4_L«I jl« j^t- ^g-ajoiJ CJ^fLi^aJ^fl a JA j cAjlgiJl j AjIaiSI dij *-jIjj ^jic- 
<_J_ui^ij| j\ gjaJI (JJJ (jLuijVI (Jj ' t — y^J^ *UaJ (CI a laJ i ""' V 1-gJV 

jLg-aJl j CliLjLnjI U-^jy 4_LLuiaj (JjVI jl 3 . * ' U.'°"' '""" jl g?-" j 
(JjjlJaJ (j-« ^""' I jLjli.1 l$jJ& t-£^?^ (^ 1 3 ■ ' "J ^ "1 '". <_>"^ cpl-"l 
j£. a jLjc. 4lui^«ijl CjULnJl *_jj Qj^J j 4jj21ul<ijI j 4lui^<ijl CliULnJl 
4J_ui^<ijl CllliLnll (jli elJakl till j A^. <jL«la.V l^>IaJ J ~^^"' CllLa_jia_a 

ijajil ^, iVi mj Parity Bit ur*^ o- 3 ^ ^ cs-^ l£>^ u>£j 
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4JllLaLajlj 41u]^«jl dlUJl JAO 

4_Lsl jl«!}Ul i-<V1 . ^"<VI al^kinilj diULnJl (J^jl Ac^)jjj (Jju^aj 
4fij_uJl (Jj^aJ ka ■ all CllLilJ J ikluib j Ajjllll ^ du 33.400 J* 

.4i^lJ^115.200 J' 

IjdLslc ^Jc <LL«I jl«!}Ul CL^\j^Hy\ $IjI Aaitj 

^Ul <J_JJl j_& j sl_il!l a^j^ jl Channel Speed -1 

jjLk^aj^l aUa^^Jc. CllULnjI (jx dlUJl ^-J^aj Acjjol (_£.!« ' *° i ^J 

SA_AiJl cjl_«jk^]l jIaU (JjjLjLi j^> j Throughput -2 

alAkj_uiLj jlxLJl loJfc SaLjj (j ^""" (j-* J J .^Nfl al_ia j-J*J ^j-jjI 

fl laLaJl JJC. j AjJalajl __)j-ali*jl 4J j) ^Jc (JaxJ ^Jijl j Lai i all CllLilJ 

.^ioijJl cjUUJI j-« 4£jli!l *l j^Vl jl 

$IjVI jjj ""*■"' (j£-4Ajl (j_« (jjljLuljl (JAoLtJLj A±aJl aS^jJLj j 

(Jj mill dl_jajJ al laj - laJ un3 4 Lsl jl«jl CJ^fl i_ajVI 1 «l 

(j_a p j_ ill lo_& j^-J ' J;''"i olJI j <J_ui^«jl (jjjl—^aJl (jj_J Jl . >-.*<V I 

alj Frames t — >' j^— M cs A L "**' t — ^-^ <j-* '"'^ r -j^ ■" uM '"'^H ■^■"^i 
<jj2LuiJ j u-^jj diLiijI <jl '"'j**- j c tiS^LuiVI j-^c- ^ " * " j! j ^ * * ^ 

L_siijj du j AjIaj tlu -I v^.*w.tV 4-Qt taliA O' ^" J-^-a eg-^j *UaJ ,^-i 
Ijda jUa) AjI^J *_« Al-la. (jx I.1U j jLL^I ^J-g-J £-« ^—^J^i (J^jV^ 
lAA j CllliLnll (jLuij) SjLc) A Lai uilj adj pi laaJ l_JjAa. 4_La. ^ j t 

^jjjjLuJl aUaill (jx AjJlxi Jj£l JdlxJ aUaill 

(j_a p j_i!l lo-& ^_3 4 a laj "'"» 4j_ulLulV I tllV j-SjJjjaSI L-al 

.Synchronous Data Link Control (SDLC) -1 
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.High-level Data Link Control (HDLC) -2 

Binary Synchronous Communications -3 

.Protocol (Bisync) 

.tliljUal ^Jl tliULJl a j i ii q"i -1 

X^j tllLajla-a AiLja) -2 

ll)l_«J_jAjl (j-o 4_iKj ^p£l J ^j-lc.' A-La\ jldl dll_«J_jAjl J '"'■»"' 
C(j^sl Jill lB/"*^"" 4_k^aLk ll)Uj£^i ^Jc (_CjiaJ IgJV '^•i J 4-Lsl jl«!}Ul 
IjLullj) JJ^VI <lal jl*jl JJC- lllLiJj^ijI JfixJ j 

Sjl il^l till J J £-« (j! * ^M UJ O^JJ^ LS ' ' Jj^J 1 «£ 

^}\ LgJlilil aj& s jL^VI ujA>i a Kuu 4 -^iU rt i ^. iVu i n Repeaters 

lj«j a_J dll jLuiVI «^-* Jl .''**' ' "I .' till jjAajI ai-& ^j-Sj3 4_L_jJa AiLuix 
dll jl—iiVI «-i-g-l ?Ki-uLj l_a-a (_£J_kl Sj-a IgJ-i U JJ a_J LgJJj2j j l&J_l!jJ 
J t "»J j 4 ^j-u^iljJ jl ' «» i aaJ (jl (jjJ aA_AsJ lllliLuLa j^—ll Jj_k^ajjlj 
*_« (j^J j 4 .aia Jl i"iKi .Till *j_uijll 4_L-ujj ajLuJ^I dll jj£-a alAkioil 
(jiijj-k^ajxjl (jjjSAuiJi ,^-K ^Jc dlVj^JJj^Jl O^ -I laHlJJ^f Jal jluil 
Jl i gjjl JjjijJ * J '-'*' ' "J V dll jLuJ^I JJ^-*3 1^-1 a jLuJ^I J^fi^ 4-lajulljJ 

cjI jj_1« jl L^£ 'Token Ring cjI£j-^j j cj_5jj) cjHj^ jj_j 

2<; *H aLoial ^JS, ji US till jLj'VI aj^ia jS ^-aikjj i*^*'"'*' V a jL^VI 
(Jj-k^ajJI <iiuij (_jAJ - v*-*** i ■'**' jl t_±a>j ajbuoVI jji* 4 U.nljj 4 I, s-*\A\ 

jj_j J^aJl ^jJaj i i n L^ j c Access Method J-^jV* J=^j1 

libLml *_« <* J J J" Jl libLuj^l J^-« Jl i aJ^fl JajLoij <jx 4 alia a p Ijjl 

.AJJ^I L-iUftl 
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«_Laj *^ j ^ilij *^ ^j-gi (_ffi nioll (J-a-s«-J j-« <J-*-^ -^ ^ g-J^J j AjA^aII 
dij^a jli JUjLj j (_j£Lul«u] 4 jajulJI jl 4jjJaa Jl diULnJl Jj^>« (jji^J 

Lgj] L»£ 4 ^Loi^l Jb Jl (J2il3 IgJli 2<; *ll ^Loial .iJ J La ^Kil« 
j ^LuiFtfl ( *_L^ Jl Broadcast Storm 4jjL£iJ] aIj^lc jj^Loi 

Jl 4_^.ja!| (JjLuJI jx JAiSJl A£auJjI Jc Jjalijj LiAAC. CllAaJ Jjl 
AjjLtjlJ ui^fl a j-l^lj l_JjHa Ia J^_C ?U i a J '*< .aaJ (j^La^aJ mJl » .Laa 

.4-Lsl jl« JJC. J 4_L«I jla Jl ajulljj Igili 

i-iKj .Till «j_uij] 4_iK^i J-^c. <L_uij a jLiuJ^I dil jj^« j '"'■»"' 
a JiL »j& V LgJV I jJaJ (_}£LulJ| jJmj j_« ^LxJ ^ g-J^J j 4 _y^ Jl 

.Ig-DLk (j-« jxj JjI diULnJl 

a£j_u!jI dil_jj£^i ; (jl j-a*j <&! ^LuJ (jl J jUI ^jjjaJI jj£j_ui 
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;4jt_uiljjl a£jjui!I dlUj£-a 

jj i ua 11 ;UjIj 

;AjjIjjI 3j1u\ pLui jj ^jJl IJA (__a (JjUHui 

IfrLaC. 4-lLla j jjjataJI AjALaJ ' *° i a j -1 

-( _£.L&jl aAja-J J A-lla Jl jjjatalj ' *° ■ a j -2 

(Jj|j_a. al^kj_uil j pi uub j j i aa II al_ J3 4 jffi' £■ J_ui -3 

/Ua.jlll 

dllalaJI 4 IS Ul a *_a Lg-Lal «J 4_iij£ j JjjuIiJI ajAi ad] ' *« i a j -\ 

^_Ic j_k^aUaJI jj_J JaJj_l! <L«I .iklLujI j £ "J jl-fr? J-* J mail 

; jjlLiJ ^ji <LaC L_sIoaI (J-ojiJj j£-aJ j t Ajia^ajl A^AuiJl 

.A-lla all a£auuI A^iuijJ -1 

4_£^a. *_} jjj j a_ud (jja J-J^l (^g-Sl ^ J'^ all a£j_i1jI jJ m£j -2 

aLua^l a^A (jtjj JjJ-ajl 

; <_JL« a jLuiVI Clil jj£-a Ul j^s LPJ £-^*-^ J ' L '?~ " 

_2ahA. A\ j <£jL^U| 2<j.*tl (ifcLull jjj JaJjll -1 

diULnJl Ajjjj ajlcj -2 
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Aix] ^ylcVI ^aJl J^J L«J 802.3 jL«-^l J&ljS jjl^J -1 

/<u*U J.uSJ ^.bi j^jj -3 
.* jj^ 1 j^J'.W^ ^\^ » j^ *&■ j^ j Token Ring 




4_£^a. p j_j-J L-«-« (jtjx-Lua (_g-.ll A£j mil ~ J k L '*°*"' ' J-"^?- »l l^J i ul ; 4-a^.J Ja!I 

4 ag a £)JF^ '" J (* '"^ U-^ LS - ^" f'-**0*l (j-* U - * 3 °^J J "3 *'J.' JJ^>""' 
JajjudJ J-^-1 ij-Si a_ui3 (jx 4^_s»j^ij| CJLJLnSI aJ^- JJJ- 4 ^ r - ' <unll j i "-*■ 11 
4_aj) jj^l in (_caJI a Lii'q'l ^gJI alb ;»3^ ls^ ^-6^-J^ U' J^ UJ-^J <j' 

(jSJ j (JjVI aJmaJl (jx ^ ISHaJl dlULnll »j^- JJJ* 4 ^ ^ ■"J " 1 ^ ^ La' 1 * *j 

4.1A ^Jj^iij 4_LLuij <_J£Lj a j*°_; . " (_c^jl ajLuoV' JJ^-« (J"^*J JJ^y^ (j-* 
A^j UA j Ctiljj J) <Li.La. (jjJ (^g-illljl ainqll (ji-ui Jl (S^jjt) Lax j»3^' 
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(j-a a_ud (j£ jj$ A£j_ui!l 4_lll*i S jL) j J (jj-ULSJ (-S -le (J-**^ J'"?' U' 

; Jjlaj ^_a jjj 4< w'Ml J_mal 

diLajL ajjl (jx <jal j^c. -2 

_jj£i Aji&iL cW -3 

diV j-£jJjJJ A— a (J- 4 *^ dll£j_ui (jj_J JaJJ-ll j j majl »J^-"' 



.OSI j TCP/IP j IPX J5- iiti- 

l.lgj j 4 a>"'-^ Jl dlVj^JJjjJl (jt}J jjj***'" jj i ua 11 xjjaiuu V 

JJJ^J f.LjSl j_kl Jl Jj£jJjjJ (jx ^A2kjj]l jl JjjajJU ^»j2j V j^i 

j"'JJ. ^ ls - ^ - *— *J*^-J ;»j-£j (Jj 4iiia Jl i-<KwVill ^jjj CjULnJl ;» j^. 

liljjj j 4_«j\aJl (jalj (^ (Jffi ULaJl (jl^aJC. S^IjSj ;»j^Jl *' 4-g-^J-Jl 
j-k^l ^-SJ-LjI ( _ 5 -lc' CJ.'^*' "'"" jl 3?-'' UJ^J^JJ^ l ^ c - ^-SJ*Jjl 4 ^g ^ 

! (jjc^oj (—11 jj i ua 11 ajoiiij 

A aJaJl ,j^a_«J j t Jjj_*Jl jl_ fra <J_klj ' . I S JJ j 4 jl-^-l i -J 

_ Jjj\a!| jig-?, ^ji (_5-l^l-i J-"^?- (j-« JJ^I al-lklull a£.JlJ (Jjajujojl 

4 !»**<■ n^ a 3^-^.1 (jfr a jl-^ UJ^-J J *^^J^ -2 

;La& jj^ui2 ^_ll LgXaC. i_ii.ua jj"'^" amVi j 

.Local ^1=-* jj^ -1 
.Remote ci-^ 1 »^j*j jj^^-2 



209 



A ~'J^"'" A JJJ^ "" tiO-uiVI (jj-J JaJjjLj A j'^ all JJ' L| . f»J^ 

J^ '"'■; Aj i^ala al_uiaV a-Ufc (JJ-^J J ' *^j '" <j-' a 4_alik-a3l al_ui£}U 




S j^jJl L-ajLgJl liblJ JLs ^.lall sAaxj lilXaiVl J <iikj]l AjLa^Jl 
Ajla " (JlllS^ui a -1C (JJJ (Jjju^ajll! jj i "-^ II (j>s p jill I JA a la ■ iij 

V (_^A-aJl aj*j j mail (jLa 4_LaJl «1a ^^-i j l4* ml ui diliLui* lg.L ailJ 

' . I ^J j ma (J^£ j 77 jj^ La-a j'J ua (J-axJ (jl ' ; 1^-1 (JJ a.1^ j (_)-<i*J 

L_Sj1 gJI la j La ; 4 jj^_J (J_k^aJJ (_C^— SI J j-al j-J-« (^J— "^ (J ' "'"'J (j' 

ajjj^ajj jjajla ja.JAll 
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jl j_jc AJ a£ajju\ ^j-Sc- jl-S-?- U-^ j' '-^-^ es' JJ ' "?■ " U- 4 *^ 

. jljixjl 1-lgJ ISaj ;»jaJl *^^J^ fAi "^J^ 

.* m-n *_lLj_uiJ LS _ gj 4_j£ijl lllLa mil (jjg «J jj majl ' J ' '"'""' 

jjS dlLajla-aJl a^A '*"'.; w "' aJJ j t a£auijI Jc. a j^-a-VI jc- dlLajla-aJl 

a.AA ^5-^ c3-^Wj ' A£j_uii! 1 glial i a] jl a j^-?-VI U-*J l-fcjS f-4 * J -0 CA 

.Bridge Learning jj^\ ^ ^' a^UJI 

(jLuijb j»jJJ jl_J a£j_uJjI (-S -Sc a j^^\ Je jjAiiaJI l_sj*jj 
aA_k aj_Sj La-lic j a£j_ui!I ^^-lc- a j-g-a-VI (J-£ tS — !l 4 ^j" <jj1_uij 
ajJj j tl gjtiilj^ j LgJjjUc (-S -lc l_sj-xjj jj LuaJI jli ^jjLj a j^a-VI 
Routing 4-la.jJ Uj'-^ ^L^V Ig-al^iaiuAj dlLajla-aJl a^A £-a-?. ^*J 

.Table 

j pi aJ lu^/I j^-Ja j jj majl LgJ -!■»"'"' (_£j_kl 4_LjJa t*ll_JA j 

j majl -1 '""'J La-lJai cLgXiLk j_« ajl_a]l dlliLnll ;»j-a. (J -Jc' ' *° *'^" 

(5^-11 J 4_« jail (J-ujj-aJl jJj-Uo^Jl jl jjc 4_JjH«J ajJL 4Jli La 4_« ja. 

( aj^.jjjI cJj-^ J 1 *".' ' " " * 0^ " dyj^*-^ P-* ^-« j^JI <jwl j <j-« *' j)H 
ajjj 4_Jli 4_ia.jill uj-^-?- C) A '^ u' j-^*j1 1^-* ts - ^ j ' "?• j-"4 A '-^ 

J j a aJ j""' ulJI '*<j i aHJb j majl j»j-1j I.1_£a j Jj i a U Ajil Jab 

Aja-jlJl 

(CAjI j (_)/»**' ulojI jJj_AXa£jl (jl j-JC A Lil » aj j majl j»j-Sj L«£ 

^j (JxijjLil IJL« J-AJ j^l J lg **1 uMj Jjl 4_«j\aJl (Jillj (jx 1-JaJl *'j% 

: :Ul5ll cj^LJl 

(Jj.1^ j-ajJa (_Ui1uia1I jljic Aa.j ^3 jjoiaJI jl (jiajiij \zj\ 

; jVl ala.1 lilliA 5JUJl a^A ^ c Aja.jjJl 

j^i liLiJ j L-lj-ilauJi Lgjljjc. ^^Jl 4_«j\aJl j i na 11 4-a.jJ jl -1 
4_Jl ^ alb (5^-11 aJJjkJl (juij Jl ^g aUb V (J^ "'■>'! jl jit jl£ jl AjLa. 
aLuial Jl jl_LalJj (Jj^luLajl j JjoIJaII jjjUj^Jl jl (Cl (JjoIJaII jljic- 

^ alia a 
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^_i tiLSj j Ia JJ-aAj j 4_-aj\aJl a j& j&LaJJ J '"7-" ajL ji -2 
4_Jl ^ ""'"'j i_c.1jI a m'q'l (_jjiij ^J] /. ""'"'_; (Jj£i uLall (jl j_ic. jl£ (jl <ULa. 
4_il i 8- ! j->. j uiaJl al-lkj-uiV ^j-cb V 4_LaJl aAA is Jk <_J_uij-aJI jlj-ic. 
*^ j a Lii'qll (joiij (__j ^jiiJ (jl ' ; laU <La j^Jl LailJ 4ilikx aLuiiii JAJ (Jj-^aJ 
CjLjLnJl a j_a. a jjlij ajAi j_uiaJl jl '"»j I.AA j4 j~Ji ajLuS Jl <j2iij 

.<LDLk jx j-aJ ^Jill 

(JjA^. jx_kia (Jj£j ULall jljic ,ia>j aJ j 1 "-^ 1) jl (j^ajjij ;Ujlj 
aLulSl (JS Jl <L« j^Jl S^A A^jJJ J'"7- II ajL <ULiJl 4 j& J i A^.Jj\\ 
Ajaj^jl (julj-ajl jlgjaJI 4jjl (« alii (cill ainMl (_£.}& L« A£aux!| 

JJJ^ (_£jJ_uLaJ Jja.1 j j 111^1 al.lkj_uilj 4jj_uijajI dll£j_uul (_>axj 

• J J L "T* *' ic ' *^ •>■*■**'■ "I *-x Aj JJ L&JjSaJ jSJ j A LI uluI j^s 

j-a jj l n-^ a^C. -I I^JjuiLj L«_a JaJJjJ Jill dllS luJI aj lajj j^-aJ 

Sjjj^JI jM m Backbone <_£j^ *j**^ -1 




.Sjj^Jl jJiji. Cascade J^l -2 
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ijy^ato jJiji.Star 4-*^l -3 




Jj LUaJl (jj-^J (5 J-Sill Jj-aa.ll p* J-J (j-« (JjVI - ; a i aajJl ^_J 

_ AjjUSIs jj' all 
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jjSjJil ^JJ ■ ",'" ' *^ jJqM j-a l£J-^' Jj-aaJl iSlu) (jj^J Lulc 

SAl*J dlliLuLaJ « J;JjS 4c JjoI 

j_^a 4 ah A, «\\ p | j_j*^| jjj joLalllj JJ'"^'' -j„, ^-"<ll |JA ?c<luU 
aLvJJJ j-a (_JJ2j Ijja j 4 ah A. Jl -LulF^I ^1 4 g-%.j Jl jjj-a]l 4£j^ 

^-"^ (j-« cM^n -ijjj ^^iil <— iLjL^aj! j»3^ U^ u^ a£jjjjjI Jc jjj-<"I 

Q ■ aj (jl <_Lj3 (_£ j-jkl aL-udl ^g— 1c jjja!1_j S j la a '**' lua! J-^i.1 ^^ II 

. UJj^Jl 



jj uirJl j A jla aJl A£j_ill| »Luial (jl_a JLjJjl - ; a i aaJ ^^-3 Lai 
j t " "'"' a j j""' uLa Ja-k jjj^"'' j-kVI J-C liaJj Lx-a ^L-aiLa jjiJ 
(j£j J (JjjLullI »;-" >***'" (jx <_p' U^^J-J "-jl-^-a Jl ^IjaJ »J"' adJI I^A 
jl aLulSl (_c1_J J-aJ (jl ' -1 3Q Jjkl ^gJl a_ud (j-a 4 lliLaJI CllLjLnJl a jja. 
S jj' ail J-laJl A£jjluJI Jc ;»La.JjVI j-« -^JJJ Lva I ag jjj Q- asl jj l ua 




j nft »ikj_uua 4 -^ 111 aJ a i aJ jJa j j_lkVI -J a ■ «olll (_a Lai 

j_& j tibLJ Sic jj_j iajj-11 Multiport Bridge IjLlJI Ai_*la 

4_Lik JJJ-aJl A£j^. Clljl£ I jl a ^"'"'J 

Clsj.laJ Jl ""'-«■ I lilLlA jli t Ajj-uijaII dll£±iud] jj i ua II AiL-iab 
jJaxJ (__i '_'_'' iU La-a A^j uill JJC (JjLjLull fj^ JiJ-^ * kJjLi tlllila. 

2<i.*l l 
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ls-^ LHJW?" i£ ' LiH -^-^J J^-" 1 * J J^J j j "v>l l O^J-^ 



j Broadcast Storm ^j-^ ^1 ^ j^j a! b^ a£j^I ^Jc p j^M 

ft jj' ail jiiJILajLui IaU^jjuJ ^^l 




ajJj 4_}£j ClsLixjjIji. jj_utaJI a la^j ■ ■'**' A IS LiLaJI aJA (j^J j 



:J^ 



_ a _^aJl Igja L^ja j j-iJ dilSla. iijAa. t al uSSl - 1 



V ''"'j^.' jO^' ^-*^ c ' u^JJ -^ AjaLJa) dil jLul« (cl (jplc.) -2 

_ Ai^J jLulX (_£_JJJl (a-ifJ 

Spanning Tree cs-* ^vVi mJ cjl_ixjjljiJl .u^i 

cs-^ ' J J ^ j^ 1 s^jjj ^-^ Lg-J-ikUj j Algorithm (STA) 

^1—J L-al ^g-joiLuiVl jl—uiJl 4_lsja. j jL_ulJ| I j_& -I laJJ ■ ty j maJl 
^)3_aJ a^C AJC. Lg-L a j a jlc) (JSaaSI (_jx (j£j j t IfrL >** aJjS dll jLuLaJI 
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4 ilia a CllVj^JJj^>J J »J J i aj a l^J i "**' dll£jjm 

jjjAj tllLSla. <K_uLa (JJaJ <_J^i dlUx jjl ji. JJ'"^ " a^kluij 

CliULnJl *jz± 

A£j_uiJl dll_Jj£-« (jl j_i*J Alii f.l_ui (j) J jLaJI (_jjjjiJl (jj£j_ui 



216 



dibljJl j Clslg-^j^ill ;LuLi 

.Routers ^W-j^l lU*J Ul^»j -1 



j W^ j^ 1 ^j-^ j Gateways cjLjI jJl <_J-^! i '< > ^ j -3 
j 4 jl^ Ji a£j_ujjI xj-uijSj a ikj '"j jl^a. jA Router 4a.J-ajl 

; lg-la Jj' "7~ I' ^ g jl ul a jLn£-L) dil^a. j-ail A jAJ 

4 aHa aJI a£jju1!I aLuial (j^ jjj-<"l 4£j\a. a jlla -\ 

_ L«_a A£jjjl!l aLulSl -laJ J -2 
** ^T'J" (Jjl— "^' JJJ- 4 ^ pr a t n*1 V jj_uiaJI (jilSjLj j L^ISJ j 

.Broadcast Messages j^ WimJ ^^ 

CJlll^l 
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Cjl 



.g^ j<JI A-a Aj^jUl CllLajIat-a AS jLuLaJ d]lg^.j^i]l Aji LaS 



4_1^.jS] i _< mj^fl jLulJI j i iiJl jLjlkV d)L«jis_Jl aAA a laJ ■»"' Lj£ 

UUJjJ ^1 CjLjhJl aj^k 



4 ■ft'NJJ (jJl (j "'» ".' jl TCP/IP Uj-^j2j^)J A ■ft'^JAJ aLjSjLj 4jj_uiI_J| 

Frame J>^Asjj U^d 4*^-° cs-* 1 M^ 1 ^i^l ^ TCP/IP 

Ajuo.1 jJI Ai^Jl ^ Relay 

L^Jal a j iaj j a£j_u1jI ^^-Ic- diljl m^'l 4_jal^<ij 4_^.jajI -»j-2j 

I.Ufc £CJ_k^al (jl 4_La. ^j-S j i L&JJC. dlL-jljJl ^j-^. 4_li.jJJ 1 rtl'sjjj 
jLjikl (j's^^'l (j_« 4_jli (Jffi ulJl ^gJ Li^.J_)-« a ,A£^ P-J L$^ll jLulJI 

aj_iJl 4g-^.j (jl^jJc- lj w "'' Aj^jlll (JjlAa. dilg^.j^ijl *-li^ 



Igjjliuu ^jjJl 

_ 4<wTtll jjj jUc- AJ-a^. - 1 
4<uTtll CjLgja.j-a (JJJ SjijlaJl dll jLuiaSI -3 
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i di jLuiajI oliA jjc diULnll (J^jl 4iKj -4 
(jjjLia (Jc tilji£ lJjjijj j t A£j_uJjI Jc Cl)lg-^Ajl (Jm l& jjc *_« 

1 g ^ l^j , ,n ^^ ill 4 J-^j"'" (Jjl^_i. (jl la a *^ j (jl a g Jl (j— * 

LJ!ilj_kVI <j^J J ' JJ'"? ^ g " laj i ■'"' JjI lilij (jc. ' ail^j dilg^.jAjl 
Jj^jJjjj jJjUc <Jc l£>^ JJ^^' cs-^ '^J^' Jj'" 1 ^ U' ls-^ 
4_A^JJI Jjl a -^ g;j JAJ L_ AJAJ <2<j ui]l (j lc jl— g-a <_)_£] MAC 
(j£ (jl^jJC- Jc (_JJilJ J L*-« 4_LiJ^ijl |-<KwVill jjjjUc- Jc dllg-^^iij 

_a£aui!I Jc jig-?. 

4 ifca^ 4^?. jj Algorithms ^^ j J j^ ^W->^' f- 1 ^ 



OSPF (Open Shortest Path First) -1 

RIP (Routing Information Protocol) -2 

NLSP (NetWare Link Services Protocol) -3 

jl JaJJ-ll 4_Li. ^-a-uKill p j_i!l (j_a OSPF 4-^jjlj^. J j"'""' 

: Jj Uj ^jSj cjUxjJjiJl ^> p_jj]l I ja j Link-State 

Aj^jSjl AjLlSJ aS^Jjl -1 

tillA^J j jj»"' (cV 4jtJj_uJl 4jLaJ LU^fb Clll_g^.j^ii! r-La_uJl -2 

.^Kjuill Jc 

.j a 1 i ^."<l a j a. „ j S jjj£ CjUUj a^cU Jc Igjl jia^ I JaJ -3 

(JM l& JjAj (Ju^iy\ 4-lLfij Cl)lg-i.j^ill <ial£ 4ij»_« ^J-^ U-^U Clll^Jjujjl 

^<wVi» Jc cjlg^.j^i!l 
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.TCP/IP lIAAjjj i> Vjc-i- OSPF 4±*jjj*. j£*l 

;Aija_a <_pLk (jx Ig-imJl jLpkl J ;»3^' W^^ w >«^ ul ur^' <^-$a.jjI 
_L«_a <* Umj^II JjuiF^I (Jjj Hops ^Ij^t ^"^ "1 

dll_La jjl ysA\ ^-a-uLajl p j_iU ^ ■»"'*''*' ^-gi RIP Aax jjl ji. L«l 

4_xj&a« ^ j Distance- Vector Algorithms ULuixW ^^j^ 
L^joiI j_« ^jjal j jjt> L£ ^ j IPX j TCP/IP ^V j^jjjjj t> 

Link-State JjSM p_>iii ^^ ^NLSP VOJ> ^ 

.IPX Jj^jjjjj t> ^j^-^ es^ j 

UU.JJ) (jaaj j AJlxi J&l Link- State ^Lj-OJj*- jf^ 

.Distance- Vector ^^> j J j^ t> aI^JI J& <_$ 

_IaUujj dlLjLlJ 4_«_^a. <_j£ j^Jc a.^Tin dlUiaaJ aj2j (jl ' -la^j 
(£Ajl 4_i.JAjl ^Jl 4_<s j^Jl 4_Ai.jIj j»J-3J (JjVI 4_i.jxjl (jla «A}*J A£jjjj 
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JJJt"ij j»J%J 4_«j^JI LS^ U ffi '"" J ci^^"' U'j^ ^ J"^"'"^.' 4-^.jaII 
(J3JI jill j 4 afr3 <Uj£j ULaJl A£j_ui!l (Jj-SjJjJJ A-JaLuU J^ ujj 1 agjijA 
Jala J-alaJ LaJ) j (jjjUaJl 4J£J tSa j aJJ V 4-J^J^ 4jLaC (jSJ j c4jtx 

; ^^JJ La a_^aJlj 4-^.jajI aiaJ AjlaC (j a ■ aS 
a< wTill jjc. JJ^«jl (j-« 4jjJoa aJl dlULnJl *_La -1 

_ i-<KwVi!i jjjj j j^aJl a£j^. aLa. j j) (JJiJ -2 

*_a 4_jjtLa]lj d)l£j_uijl (JAJ dL>Lk^a_jij a$li£ JjSI al laHujI -3 

.Subnets »^ W^ t3^ j*^ pLuiai J] 

<->^ t 1 ^ J 1 -^ ^^ Broadcast Messages u >^ ""^ lU 

.Broadcast Storms <-_l^>Ijc. cjjj^ 

C1i1^.ja!I *_a <_Liajl dlVj^JJj^Jl W- 4 ^ * J aS 1 »"' V 
; (JAjJaJJ dllg-^jAjl (_LaxJ ^^jjI diV j^jJjjJI 

.DECnet-1 

.TCP/IP -2 

.IPX -3 

.OSI -4 
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.XNS-5 
.AppleTalk -6 

.<J%?^ ^j^ i> Local Area Transport (LAT) -1 

.NetBIOS -2 
.NetBEUI -3 

.Static ^^ ^W>a -1 
.Dynamic ^Aj-lip ^W>° -2 

^<wVill ^Jc a^jl*]! dll jLuLaJl j dllg^jjl AjAaJ -2 
(j-aVl jl^l« jLi <*<; ujJl JJ^-<J <Kjx fLj-aJl «^A <jV I jJ=»J J 

(j— a (JJJ i a jl.lXa t _ s _Sl g-1 laJ ^j-gi 1-i-gJ j cA£j_uijl ^^-Sc- dll j1_uia!I 
jl j!sl\ l^jHj A£j_ui!l ^^-lc- (_£ J-k^l ^L^.ja!I (j_« dlLajla-aJl jLjiklj 
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(J^ljC. a^c. Jc. jl jSjI life -IaIxJ j A^AiullI JJC fj^-ll Si^J^ '.'"'*'V^ 

: W 1 * 

j t d)lg-^_c>ijl j jjjLttaJl jAJ 4£ jluL« L_ajUaj j dllLuia taLiA 

.AjLjulljjl |-<KwVill ClLiL^aj JJC diULnJl jLuij] -2 
j_ui (j <^j (j-^J J ' (jjj^ 3. LiH * J-<"l " '^-J ^-3 L. '^^ J 

CJlg^JAjl J JJ'"?' AjAL« a^3 -J 

Cl)lg-i.jAjl j jj'"^M (jjj jjj gjjl -2 

d)1_g-i.jAjl jl j j majl jLjlkl l _ s _a ' -1 ullLaJl jl jUl JLkjl -3 

' _ijH-Jl jj^ajiJl (jjSaHj 

(_^j_ui (_£ jj V j*"?-" (jl Uajc. I j) ^g-mLuiV I (jjill 4jjj (j^Aj 

(jJc L_SjjiJJ aJ I j) j (JjHulJI jlfrajl jljJC j (JjuijajI jlfrajl jljic. 
aLui^fl <j£ ^—ll ^—ll 4_« jaJl jjj^slj ajJL 4Jli (JjHuiajI jlfrajl jljic. 
j Sjjt >^i a£j_uijI dlil£ I j) (jVI ' 4-i^ '**' '"''l-"'! (5^-11 p >n*lil (_$■}-£■ 1— « 

a jl& l^aLmai j a jjj£ 2< >t *ll ciijl£ I jj jl] j ^ l< uj a !Ai <Lla Ig-aLoial 

^<; ui]l ^^Jc a j-^Vl J aLal^l j£ ^1 4_«j^Jl 6 1a (Jlo jLuijj jli 
IgiiijJ tiljj (_£.}! IaJJ (JJ Jaj^Li LAjjJJ I g ^ iajl Jl (_5- i J^ JJJ 
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(jS *_L (j_ji j-j^aajb l_sj_xj V <j-g-3 '"^ 3?J a .' ■"*'»; l—«l 
4 alia Jl A£j_uJjI (jlj-ic. L-Sjxj liljj (jx V-^J ^"'^' j a£auijI ^^Jc. jlg-a. 
(_£j_kVI ^-sL-S-^J-Jl dyj^ c ' ' J ''^ ^-SJ-*J LaS AjuojIjjI a£auJi! 4Jj£a!I 
jj-aJ V Lg-Jl 1— <^ ' 1&J) 4 hull .fill ;»_>^ *^^J-^ dllSjjuij) a-l£J Aik^alajl 

Broadcast ^j-^ ^^ £-^ j u >^"' ^ 1 J^ ^ cJj^jII 1-^' 

.Storm 

1_«l dll£j_ulll (jj_J *> J->- j jl iiiA ^^-lc- V) JJ uiajl L_SJ_aJJ V 
dlULnJl JJ^sJ Lg-jLJ dllg-^jAjl (J-aO IjSaJJ l^)iaj (j£j j t 1 g "'J J (JjJaaVI 

■ JJ"? U-* >-=J' U "'.' 
-I i^j ,„V 4^Uj ■-' mJ tSljli AajLoJI JJjsJl ,y-aa. j-« L£>lLjj 

. JSJ ji Ijl^a. 20 cs-St 4^ ^J'^l j»^ L^J 1 ^ -l 

.TCP/IP 

.WAN ^^ £- LAN ^^ lWjj J 1 e 11 ^ -3 

j '"" ^j"" j _j j i aa II (_j-« (JS dll j;L« (jtjj « "-^j jl-$-^ i^jLJA 

u' £j^"' "U >* j 'Multiprotocol Router ji Brouter ^^^y 

.4-i.jxjl al-ikiuiV 4-i.La. lillJA (jj^J 

;AJliJl fl^b Brouter fjjy 
4_£aljl<ijl jac- diVj-^jJj^fil jjj- 4 ^ ^IauuI j'"^ ci-**^ -2 
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u^ 1 — ^J oh -^j-^ JW?- ls-^ Gateway ji -M j^' L-»' 

_ diULnll *3^ u^-A* ~j « i ^"' -2 

SahA. „ CAjtl -3 

4iiia a aj al i aaJ -4 

; j^JjjJ^VI ^JjJl <MjJ <j%^ J tlAjljJl j^Jc ^Ula ikliJ 

.tJJ*-a <_j£jui ^ji 4jLul^>jl A-jljJl (JjiLuiJ ; *^j| 



(_)/»**' ULajl « J LlJ i "J i J^a (_j£_LU (^g SI 4j1 ul^>jl a^. J_JJ ; L_AJlj 

A *l laHuil 

_ 1 g h£j i u a Jl 4jLul^>]l 4-i.JJ ; lllSlli 

4_jj1_jl« tllLilJ ^jJ (J-axJ ^jJajI <"<Kj ,Ttll JoJJ lllLlI jAll « J LlJ I ""' 
aj2j (JU (ill j (JxSJ (_jA j IBM 4-aJaJl A£jjuo j NT jj-^JJ J J j-* <_P-« 
dlLa_jla_a (_J^ 4_ll jb aJ-SJ aJ ^g-ljV A£j_ujjl (j-a tllLjLfll aj-^ , ' L '"V 
dlL_a_ola_a LgJj) ' «j i g»J j 4_«_^aJl <_jj£_uij A_A*J a_J Lg-La <Jj-£jJj^ill 
Lla. 4_J 4jl jJl aj2j La t j) t 4Jj±luLajl A£aui!I ^ji a-lkluLajl (JjSjJjjJI 
. _>^' (Jj^J^ J^ iffJ' U_3^j2 J^ (j"* ^-"" <-^L?^ AjLaC. _oA 

Jj j_a J^3>J pJ-J Lillc-J 4 flAl^a A a£ a till jj tllLjl jAll J '"'■»"' 

till J ■■"»■! (jV I j-laj j 4_jl jJl jjJ t_lxll 4jj_uiI jjl tlll£j ujJl j^i (j^aLk 
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ajLSjl jlfrajl (jj^J jl (j ■ uaj I "J 4ili jlfr^jl Jjl jx J a j£lij 4<l^"w,t Jl 
j_gjsj -»lg-« Ajj) (j£jJ V (jl J 4_A£_Jl a^-1 JaSJ j--. ^A. ^ 4jl jJl JJ^J 

I^^jj Loja dibljJl Ljl j-« <_p-«2 
.» j*^Vl t^W j^-St lU^JI j-« <_iikj _2 

I^Jj LaJ (J* ""'"'« L-JjJxjI Lsl 
Ajlii! a i j la a Ig^alg^a (jl -1 

.^i«C Lr^f-2 
.(JAlll <iK-a -3 

jl_c jj j^-A j CjISalu a^c. jaj diULnJl 4j^.jjj dilg^.jAjl aj2j 

(JiUJ J A£j_uJjI jljJc l _ s -iC- V! ^-SJ-XJJ V ^5-* J ^ J^J "^ *" 3 j ^ jSI ■ " ; 

(Jal Igi^J j qjLuijjI jLuiiJl ' L^aljc. tlij-la. (jx *_LsJ j jlg-aJl jl jic. 

■ JJ"? JH Acjjul 
j—a-uU '**" ^J"'' J jj . n-%, II l_jl jx JJ-J ,* «^>J (_5-^-!l j' g-^-H 

.Brouter 

4iiia Jl dlVj^JJj^Jl JJJ (_yj^-"W '— '^Ij^l r»J^ 

j^i (JLuijVI ^jLax jljjxj <uil $l_ui jl jjUl (Juj^jI jjSjjoj 
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4juJj]| <*Kw*ll ^J JLuijVM U^-±a 
;AJISjI JjjJl <&l $Lui (jl ^jJl IJA (__a JjlUlui 

cjVL^^ajV cjlj_iK Dial-up Jl— »^n -^'jj c>^ "1 

.WAN 

.WAN cjVI^V ^ J^ s J^j^' u j u - n c^ -2 
Offline jiolnMo <_a^ ^ '■ "*"" j^c. 4Auila Jl j Online j ■""' l u * 

Lilts. S jijJlall ' iijl g-ll la j La J^kj-uil Clll jj j_LUs£Jl *_iLluiJ 

Public Switched ^ 4-i-XJl lJuI^II a£±£ ^^-Sc (jlkj 
cjUjI aJ a^I »iA jV j t Telephone Network (PSTN) 

i -tVl , aj| j 1 Ujl-A. . ^j | ,n ml tt |) J< uij LgJli Cllj-k^aJl Jill ^L^ai 

J**' J J.' ^ dll jLjuo) Jjjai fj-lll ;Oj-a ^j-ll ^T-^.' tlljli I^J i AjJjLaJ 

^JjlgJl A£jji Jadai. yp. (JIaaJVI * J ioJ ■ ""' AjJjLaJ Clll jLuil Jl Aj-aS^ul 

aJij j^—ll aJj^aJl al v*-*' I ul J 4_J^aJ (S J-ll Jl i aU^f I (j-iC' (Jj-^ 3 ^ 

a_Lkll jJj_AXa£JI a£j_iS ^^Jl Jj^- i 11 J^i.1 aJj-aJ a jjAJ J i^ila ' Jul ^ 

.Dial-up 

elite j_uj (jli AjiJLalil ciil jLuiVI j Dial-up Jl" 1 -^! alAiiuib 

jjLajj V (_cAjl j a-ikluLajl aJjAll <c. jjaiJ a JjO^-a (JjSj dlljLnll JSj 

AjjUSI J C1ijjL£ 56 Ajcjjoi 
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Circuit- M^' j>h^ ] ^^ i> PSTN ^f^ j>4^ 

.Switched Network 

Switching Up-£^ j-^j- 1 4-kjJjj JL^VI cj-j^j ^4 

11a ^^Jt JiaLaj j JL^VI cs-2j^ oh -^j^W fj-iy l£^' Center 

.SjjjuaJl jJiji.'L! 4^La. tilLiA JjLa J .^Vl 




JajJai. J^C. dlLjLnJl (Ji «Jja> J AcjjoI ^gJC UiuJ JJjJ Lax (jL^ajV' 
j p IjJl (j_a A LS '"""' ' aijl frll dlLa-l-kj aJjj_ajl A£j_ui!l aA^J 

.Ajj_jj-a <x^k ^jL j Type 1 JjVI p_j^' -1 

Ijiaju £-^s AjJjju^a 4_«.lk j3>J J Type 2 L^-^' P_J-^' "2 
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_ jjjIjjI diLi.jx j cj^jjuiajl (jsjl Type 3 <-— ijlilil p jill -3 

(j_c <_J_£j Acj_uij dil_jl_njl (jJajl Type 4 <*— ^jfl 9'J-^ 1 -4 

.^lill ^ c^ 1200 

dilc j-uij JaSa diUUJl <j£aj Am^L Type 5 u " ^ ~* P j^' -5 

.^lill ^ dAj 1200 t> j^i 

dil_jl_nj| j cjj i aal\ <_J-Iil 4_«Ak Type 6 (j^i-uul p j_i!l -6 

jjc. cjjjuiajl j diULnJl (jsh ft-«jay Type 7 ^-j^-^t p jill -7 

a j_g_^.l (jjj cj_^aJI j diULnJI <_)ii] Type 8 (>«^jI P j^' -8 

_ jjAjill j '"'j' ai]l <_)Si] Type 9 ^-m^l Pj^ -9 
j ^-«Ij-j J^aj >nV a v^i^A Type 10 j »*l » » p j-ijl -10 

JAJ JaJjJ 4_ajb PSTN ij-^ ^5-^2 « J^j-*^ JajJaiJl Lai 
Ljajl jij-J lS-^-jI J ' *°"^ 3 " 4-a-lk *SLa (jx l& jjj^lj a jlc aJJ j (jjsij^i 
eJlJo J-JC- ^ IjSiajl dll jLuiVI ^5-^ * JaiLa al] 4_k^aLk a j-g.i.1 j dll jjl 
la j laa 11 a.lA Qj-jJ J C(_)iJ.lHI j f ' ■ ^j' tail j (jjAjJill (_j-a laj laa 11 
J k' ml aA j_ic. » i U"i mi *^ j CJJJ. **'■■'■'" ;jj" laJLiLall Jala A ■ ai -»-*■ a 
4_«AkJl - i *°* a (jV I jJaJ 4_aK-a j j Sj laj lajJl a AA j ( laj lajJl a AA 
j '.aJ-J ( a— 1 jl 1 g al laj i ul aJ f.1 jjoi laj laa II aJl^J 4-i^aLk Jjl j-a ^J-~" -^J 
aj^.lj_uL«jl 4-uiuij.ajl di_jl£ I j) 4_ajii dil j J-JC- (jj-^J 4_iKlll aAA (j^J 
Acl jlj ^aJ_uL« Jl i aajl ^gJl g-l JaJ jl dlljLnll (j_« a^JjS dll-La£ (JljJ 
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lill—JA (_JJJJ-1 aja>j_<ijl laj laaJl aldaJLuilj J1 ■ aJ^f I (J J'**-**' J 
Dial- '*'^H ■^"' l jji L«S jjijJaJl JJJ laaJl ^jj] Jl i ajl *\js^l 4aAa> 
Cllijjjl JljJa 4a>jji« laj laa 11 (jjaJ a^)a>j^ijl Uj LA. Il ^_ii 4 yp 

la j laa (j_a J-^l (J ■ J **"^ dllc j_ui a^>a>j_<ijl laj laa II ^J-J 

aIa ^g-aij (j£] j Lgj^j^. cjLjj j ^LiJjV I j-laj Dial-up ^Vl^-ajl 

. Virtual Private Network (VPN) 

j jAJJ VPN Dial-Up J ' "**'* *^J '* u^ ** a-IaJkuJl Jjl j^JI 

(jj '•*■**' aJJ (j^J ^^^ J ^ JjSa II ^ji IgiaJ j aja.j^s JajJaa. Ig-Jla 

4-gJ uLa 4_«.lk jjSjJaj 4 J'J\"" L_Sj1_gjl A£j_ui aUaJ (jx Jj' ^* a jUlLoiI 



Jl 1 ajl la j Lao p. I a"^VI jl a ja.j_«Jl lajJaaJJ iiljljia.1 

: Ua jjLIc j^Jc Dial-up 

.4-o.laJl J Jaujoil 4ilf& -2 

l _ s _lc. Jl 1 gjjl ^jJl g-l JaJJ llljS I Jl aja.j^ijl laj laa 11 jUaJ jSa 

CJl j^i ^\c J UaSLs JL^JJ^U bSla>liAa>l jla I Jl Lai c 4fiLoi 24 J-^ 

.u^j^W yr^ Dial-up j^-' uj%* a^ULs 

Igia^a Ja. j Lsl-lkluil Jiil dlaUj^al AjJjLiill aja-j^ill laj laa 11 

Aj^a^jj a^a.j^i]| JajJaaJI 
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jl Ja_kJl p Uaijl *_a <_j-4*j (_5-A j Sj^l m< j-jc- cj^fl ■ ajl t Online 

.Offline JL^V 1 

4 4Jj.lll (J ja. p jji 4j.ll j f^g-a^Lm)^ ' *° J i a a Jja.j (J^a jIH] 

tlyj-^ ^4 j jW"' ^^' (^M-" 1 ^ ls^' t — '^jj^ ^'j^W lPW_>^' pjh 

j ctiljJl p jj-S ^j-3 ^ j'**- a a j$-a.l ls^ (Jli^LijAJjl ajgj AilxlJl diULnJl 

i 8 "'^ aiL a. j— '& V Offline *j""' '""" j—^- **. '"^^" <jl 1 iajc. I j) 

cjUUj Jju ^jj liliJl J jj Ajlgj ^ 4Jli liiij 4JU. Ja < bjjS djLjLiJl 

diULnJl (JSj ajLjc. j»L«jV Dial-up ub^iJl 
V ^Pjjj^VI ajjJI JjI^j s-lj£j UAJ*i Offline cj^L^I ,^-lc- 

Igjj jaJ j IgJjljS « J laJ 1 ■'*« (JJ dljjjj^flj tiljl 1 ajl p.Liil 1 g ijSj jV 4 -Q t 
adA (jLuljl Ajjj LaAie. Jala Jl . >-.*<V I <_5jaJ (jl er^ J ^jW?" LT^ 
^gjlll ^^JjJjSjV' ^-JjJl (JjLulJ -' LUJJ jJ 4_L^iajl (_JJdlij J I (_JjLul^>jl 
i^SajjJ L-lLuia. ^jJl (Ja.jJJ j ^<; uJb J ■ aS ji AjjJ Vj tSLllj dlLuiji 

.Online aj^un^'l *> j ■ ^ ^ Jl di^b^l Jc jVI a^laj (^lil 

jl Llj mj L_£ll_kl *_a (jjLuul ' *° J 1 a Jl (jLila (_jja-ij a laJ mil 

aj_J (C J^jaII jjjjao^j! Jl a^juiLu IglaJ aJJ jjb jJl CJ^Lijaj CjUUj 

jl p IajLj l_« jj-jj *La IJLa t (CjjJ J^ uJj dibl maJl CjIjUj '*<j i^j 

liljj jjj «■*,"< 1 j I jjj I g!lj a aJ adJ ft ^J 1 a j dlLaJjtx jli La xJLua L-lajm 
4 L -«a*<^ jjjjXaS ASajji jl a ^>a. j-a lajJaa aaalL ■'**' 

4j mLa Jl j_a jjo j_i!l ^^—SS CjI—uluijajI (_ya «J adaJ 1 uJ oJ 

AjouaijJl aLaial cjL>Uia.V US j Offline j Online 
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* Ac (j-ikj Ljji j WAN '"^ ] '^"'V j-^-l J-^ ^-^ 

f_j i^.1 j cjLjUj JaJk jIa^Ij ^jou ^Ul j^> j Multiplexing 

u' cs-^ ^-^ J Multilinking ^\U^ A jc. UiiLkj I ja j 

s j^.j^Jl JajiaiJl j Dial-up : L*a 

JajJa^Jl »Akj_u£j j Online ^s **• '"^ '"'^H ■ ^ - '"* a " 

.Dialup ^V^-ajl Offline f. iVi »> n ULj s j^.>JI 

.Multilinking j Multiplexing ^ j WAN cjH^J JjL^I 

^-i (jLuljVI (_£-iLlx (jlj-iaJ Alii f.1_ui (j) (JjUl (_jjjj^J| (jjfLlul 
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;AJISjI JjjJl Alii $l_ui jl ^jJl IJA (__! JjlUlui 

.Pulse Code Modulation ?j$i* £j^ -2 

.Tl, El, T3, Switched 56^-^ ^-j -3 

.Tl ^ii(>*l>lSDS-l jDS-0 J^-j-4 

.Tl 'a^l J DSU j CSU jj^ c^ -5 

4 J*'* a **'" a l^J ■ "**' dl_ll j 1 a jJj—AXaSJI llll£j ul (jig iLJ (jl * a 

Ajt_uil j <ii.^a dll^j Aj^jjI <> j *<«**<» jl JjSlI j^-a-JI j-a 4jlA C AjJjLiill 

jLuiiJVI j-« 

j-a lj_lk j 1_L«I J-J^l J p J-ull !>LkJ 4 J"*j" Uj liA.» »A^J 

* J-F ls-* j Point to Point ^s& <a*&J\ -Lj-kiJl .i«j»j 

JAJ (J i aS j (Jl i ajV I d)l£j_UI j-a l& jLajJ_ujl aJ_J 4_L«Sj UjUA. je 
^g-J Jl ulj^l jj-^j J 4-LaL_u1xJ| A£j_uijl j 4j_ulJ-&jl A£j_ujjl *_ ijji 

.Fullduplex ^&jft o^J ^ u^W^V 1 

S^AJ j J .~"N\ jAijll fljA Jl ^Uaj V V^J^ '-'VI .^Vl 

j* nij jl g-a (J^Lk j-« <L^_jx jl jjoi^ j-« (Jj^JJ CJLJLnJl jL3 l£11j (jx 

Channel Service j> <^L-%^ ^a- 1 ^ *-^j\ sLiSlI 3_-a.ik Sa^.j 



233 



jl^Jlll*^ j Unit/Data Service Unit (CSU/DSU) 

4_LJ jia Aj^iSj Clll jLuil Jl JJjJloSH A-LuiUSjl Aj-ai^jl ClljLuiVI Lyj^-J 

ijjj^>\\ j^Jl.Bipolar AjJaill ajjUj j Synchronous 




Aj^a^Jl laj iaa 11 ^>JC. l^-liJ >J *' 1 "*'J' *^^J <-l)l jLuJl Jl IgJJj^J (jx 

Pulse Lff-*^ ^ajll J' 4jJ!L«^I cjI jLiiVI t> Jjj^I I^a 

;cKl^ lii^j j*jjAj Code Modulation (PCM) 

.Sampling ^-y& -^ -1 

.Quantizing ^1 ^}fS -2 

.Encoding j^>j^' -3 

jjLS 1 aK J-^l '"'1 lja.ll Ajkl (J-ljt-a (jLS I «JS j t 4 aJadla dll jjiijc. 
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A ajall ji jq isi A *ial\ ^j-lc- 1— «) ^ J **'•*■ J t ^-%^ L>-° '—4 U-^ 

»jj' all ^JaJl.l^.lj 




(dub 1 (_cjl_uu Clij 8) du 8 .- ^"' ' "J r~J^ ■ <a J-ic- 
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(^J l^jU^La 1 .544 ^jJl Tl ^J laa <«J (jUaill 4*-joi (J^-aJ 
(JJLj » jJaJ ■■'**' Sl_J3 (J-S j 4_J^)AUa SLia 24 (j - ^ <La_uiA<a ^^-A j 4_ljliill 
.A^Lul (__! CliJ^LS 64 J' (J*-^ Acjjoij CliULnJl 

i_ijja. j (jLjUjI j a i^lLJl cjLjVjjI (_5-i Tl *-j '-'*' .- ^"' ' lI "' 

j El ^g-o-uij 4 g jl uj a <La.lk aAkluila (JjOjI a j& JJC. (__! Lai Ja£a tjSj^jil 

2.048 ts-lt W 4_LlUl jLkiJt 4*^ cU^j j SLia 32 <>> ajj^ <^a 

dsLa_jLt-a (_u^aJ (jljUa aA^li ■■"' igj laa II a j& ^gi j i Ajj\!il\ ^ lluLa^La 
CliULnJl Jjiil (_^^kV' Lj UA. ll a^kliuij LaiiJ A^aaJl 

£ j_a. <_J£ (_5-auij t 4-La ^3^ j' U-*^ Tl -J aa ' jLsjIujI » J *-"' ■ L '"' 

ijjlill ^J iiujljS 64 <iLkj ^ jj£j j Fractional Tl (FT1) 

.j»a^>jl I^J dlUc-l i aro jl 
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dlLjLnJl j tllj-i eal\ (Jjiij A-Laiij JajJak jaj-Ia T3 4— <s.lk 1— «l 

(j S^JI (j_« j 4 4_iillijl ^j—s '"' ,'^j" 45 j 6 dy-j r j' J— ^ ^ j— "4 
56 J 1 <-^J jU-ajl Ac jjoi jijia Switched 56 ^a^ \J 

Lr c\ J V J t_liLll 1JC. a l^J I ""' J 4 aKj Jal ^ j t AjjIjJI ^ tlujL£ 

a^^J ci>^Vl ^I^JU JL^U ^^1^ g;Ul j CSU/DSU 

.Switched 56 

a > mVi XI (jU^J Ajuoi (jli dljjuiajl (_j2il XI 4_«.lk al-lkluil AAC 

A_iSc (j ' 1-j till jJill adA (j_« (J^j (JJiill <jAjj_« j Ajjj_k^a alia 24 (j-N 

.DS-0 Link 

5 jLSVI (> :Lic 8000 <J^ L. ^4 DS-0 Link r ji 

<_J^ (jl a-laj (j^-J J j^J^^A^ 8 ^JAi (_£' a-i^ljjl A^llll ^ji 4jj_jju*»jI 
alia <_J^ ^r-^ U-SjjI U-^-*-* UJ-% ^! •— 4 8 -I laj nib I ^ '/'""' aJ_i AJjc 

SdjaaJl cAJ^jW (jj 4 a_ajI!iJI ^ tiijjLS 64 J ^ 64000 ajjj^ 
jl^LaJl LaIaj a_ajI!i!I ^jJ tliLjLjJl Qm tlu _^LS 56 u^J Ajjjj^ alia <_j£ 

a£aJ II dlLajls-a (JJJij aAkluLji tllJjL£ 8 (Cl tllJ jL£ 64 <j-« >J * a * .'"'"" 

"aL&Jlj 

alia 24 t> Digital Signal level 1 (DS-1) 0^3 

a jKti (jUajJl Aj«jai ^ el& j a_ajI!1]I (jJ tiijla^a 1 .544 ^i DS-0 

xij^j 

jLgja. al.lkj_uilj XI JajJak (JjlJaJ 4jj_ui *_jjjlj a£aJ 11 aJ-J 

^jjj j^ j Network Resource Manager (NRM) ^-^y 

4iiia Jl ^laIjaII ^. ^"' (j^jl (jUaJjl 4juui J^jlj 

^.iU ^ jan] Multiplexing a-l^ XI cjUj-j^ *.ikj 



I j liliui jjc AaJI£.<i (JA jiiSI u- 4 ^ 4_«.lkjl 
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j^L-ax j.* cjI jLuSj Sa£ £-^>j Multiplexing ^j ^,^25 

Lt* I gruVn ?JL <^ill j Multiplexer ^r^ jW <-K^ <iJlkx 

(_JS_uiJ j— «VI P-i-J U .'*""' uLall e_Sj_lill ^—3 j 0^i.lj iili_uj <_pL^k '*< ;"'' 




LlV-ljj-a ^j-IC' UJ ■ aa-U XI "J SAC » J a^J (j^dAjl (j_« 

.Digital Signal Level 1C (DS-1C) -1 
Digital Signal Level 2-Facility (DS-2) -2 
Digital Signal Level 3-Facility (DS-3) -3 
Digital Signal Level 4-Facility (DS-4) -4 
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■jiEJJjUj 
ib-Jbi 






T-'J 
sijurjjjsl-u 



thuxjjj=J-: 




Dutu JUtb 




DS-1C 



DS-2 



T-1C 



T2 



DS-3 



DS-4 



to 



T4 



28 



168 



48 



672 



4032 



3.152 



6.312 



44.736 



2T4.TO 



j^£lj j TIC lU^I r UiS r iiluy DS-1C JjVl £jilli 

CliULnJl (J±j * ; JoJ i "j j Ajj^jju^a alia 48 U- 4 ^ (jJ° J-^- 3 ' J Tl ^J^-^ L>« 

j^^jj j T2 lU^I r Ltj f iVi..i^ DS-2 ^^1 £ j-ill U 

(Jjij »J^-"' LiU j Ajjj_i-ia alia 96 U-*^ (jr-^ J J '- a ' J Tl •—itj-JS 4 (j-" 1 

_ A_ijlilil jji dijLa^a 6 312 ac^uij diUljJt 
(> jj£L j T3 J-aJl fLkJ ^^klaui DS-3 £*M £_ jjI' Lai 

diULnJl (JSj « j laj i "j j Ajjji^a alia 672 U- 4 ^ es^ J-^-2 J Tl *L^ 28 

.ajjIjJI ^ <^AjLa^La 44,736 acajou 

(jx jjilj j T4 J-^l fLkJ f-ikluiii DS-4 &\ jil £_ jill L«i 
Jlj^jkS mjj A^jj-a SLia 4032 cU^ts-lc- j^LSj Tl *Ua 168 
.AjjIjJI ^ i^AjLa^a 274,760 Acajou cjUUJI 

tji '.'?.; TT Lj ua, (jJc A_Laa^)Jl j"'jj;"^" diljLui) ciu <_)ja 

. Mux ji Multiplexer JW J^ J* 2 

Unipolar A_nJaill A_pL^J A-i^a^ll j"'jj;"^" dsljLui) Jj&jj 

^Jl L^Lj^ ^Multiplexer ^-J RS-232C ^— j J^k 

<_J_kl J (jj-^-a al-iilLuAj liLlJ al_J j Bipolar A_nlaill A_jjljj till jl—uj) 

cr*-^ j Digital Service Unit (DSU) ^^ Multiplexer 

.DS-1 Signals ^IjUtfl ai* 
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oh *-**1 j p-H^ Channel Service Unit (CSU) LJ 

.Service Provider ^aJl <ol« j DSU 

alj <_j£LuL« (fit (j_« Sjik (j^s jSUJl j j^—oiijl (JLulJ^I jliia-V 

SjLaij jLaijj L^bU. ^jj Jll j Loopback cjljUlkl AajJoj *l j=J 

Jl JIaajVI pJJ j •iJ?> LP-"" U-**^ J^-3 « jLuiVI »-^-l <jj^-<"l jl jig ? " 

ejjjtja S jLui^lS ' . 'j 7-** ■ li j V jL^?- Jc- jj*j <jl Jl AjL (_s ill jlg^-ll 

llgj 4 U1 ul»I I a£^]I Jl J^-aj ji Jja Analog Switches 4j!L*j 
Compressor/Decompressor LSr ^. jW ^l^^l <> -mV j^ 
cjI jLJj^l jjj Jjj^b ^ j2J a^j <L^>j <_)£ J jJa J& (Codec) 




l&^kl Jl Lg-lji (j-* "S^J UJ^^ AjJ^aJl <"<KuTtll Laj 
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A_lJl!lSl ^ dula^La 1 544 *&J^ 

•El ^ ^%jal S-1JJ?- J lM^ 

XI Jaj-lxk «.!£. g-LaaJ (j£. 4_ajL) 4_J^3j d)La.}_k S.1C. tiSUA 

.T4 jT3 jT2 jT-1C^ 

^-i (jLuijVI (_£^La« (jlj-iaj <&l ^.Liuj (j) (jjUl (_jjoja!I QjfLiuj 
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;AJISjI JjjJl <&l $Lui (jl ^jJl IJA (__! Jjl liim 

.Circuit- Switching V^ C->^ _1 

.Message-Switching V^ C->^ "2 

.Packet- Switching 4a&1 ^j^ -3 

^ j^aJl (JjaJj cjIIljj ^1 X.25 Jj-^j^jjj J--**-! ^j^J -4 

.Packet- Switching 

j J_ulj-all (JJJ Jl i aajj J^JJ lila ^j-ic- Jl ■ aS*^ I 4 aJaj) aj2j 

t _ s -l£' (_3-llail I— «£ AjJj_k^aJl '"'VI ■ >-*tVI ^_lc. (j-llajj I.Ufc j JjaLuiaII 

.cjULJI cjV.L^]l 

^>3jJ (jl I g J'*-- A^JjjdjI (jli t a ialiuball JLulj^l Jajolj (jl£ La£-a 
ag Ljj 4 alia " CllL<ijl£-a jjSjJJ (JAx^IuiaSI ' alia " (JAJ -iaJ^>jl (jx Icjj 
^IaaJVI -lalAJ AAC Jj-lJJ ftiiLLi al^klulLj I JA aJJ j 

cs-l^ Switching Data ^-jW di- 1 ^ JjLjoij cj!1j l*1Ua 

•a£ai!j]I 

. Circuit- Switching - 1 

.Message- Switching -2 

.Packet- Switching -3 
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^Jt jli cjlibJl JU Circuit- Switching ^ l-i^l^l aj& 

(_£jjkl j^g-ll 4_LaiJ (j-« ^)jljAjl (j^s dlSJjx £-^-^ ^bij) pJJ pJ 4-laSa I ag jjj 
cJjAJJ jyjU-a al-lkHullj Ix-a jjlj^Jl aJA jlJ -laJJjl aJJ J (jj jl g^JI (jtJJ 




jIJjaJI j (j^jU^kJl Circuit- Switching 4-Jai ji^j 



•2ul^l 



^£ <-^j^ J Reverse Charging tf "£*J 1 ?jj^ -1 

.Call Redirect *-lK*ll cta^ -2 

.Incoming Calls only -^ s^Jj cjUK* -3 

.Outgoing Calls Only JaSa a jjL^> cjUK« -4 

L_lila]| jjc. (jJxAkluLaJl dllc.j»a " (jple-l -5 
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.Connect when free £_ j*& -^ jL^jj -6 

; Jj LoJS JIaJjS aliaill I^A L_! jJC Lai 

Jjlj Cj^Ajj-a (jLi A£j_uJjI J-JC- JjJ-aJl 4_£ja. S^L-JJ £— a -1 

dlULnJl Jli Acjjoi J2j (CI 4-iJaikia ?tfi aJ dlULnll 

(JjAjjjI J-jIj^ dijl£ jl Vj.t_ul«i JjHuiaJl J*'JJ.'"^" (jl^ 1^1 -2 
jl ^jJl ^LjjJa L-aJj jl ladj^fl J_uljajl jJj-Alo^Jl l-S -lc- jLi 4—a^.J ja 

. Jj.lnjl JjljJ Jl (JjSlulojl JJjAlaSJl p^>ij 

aLja (j^a_k^tkj aliaill I.AA (jl jjfc ^ ml m^fl t_iJajl JJJ*J j -3 
al_j ^g-lll dlLiLnJl 4_La£ j-C j lajJl (jjg «J jj jLg-aJl jj_J Jl . aj^ I 
aJ_J AjJa (jLJajJl 4jJ_ull al.lkj_ull £ j_ul ^ *'»J l_ax aLilll J-JC Ig-ll—uljl 
La^JAJ dlUUj (CI jLuljl <jj^ U^ J yjj j^ 3 . llW U^-^V 

(Jil U alAkj ull (JJAJ uLajl j J uljajl jj jl g_aJl ^ It -4 

j_^ ^^J 4_Jli 4 Message- Switching <»l— ^ cs-a L^J 

(jilij ^^.3 JALuiiLa LljfLl jl JjSlulajl j Jjajjail jlfraJI Jc a JjjjJail 
' -1 uilLaJl dlijjl ^-i 1 a^JAJ q2±U JjLulJI jLi liLSj j_a ^f Aj j dlijjl 
jj_J Jl i aljl Sl_ia (J*Qj i grallj 4-j^.La iill_JA '**' uUJ 4_ji L-aS t I *3J'^' 

La 4jLulJ JjoIJJ tiiJl (J^ajjiJj aliaill I^A J^iC. 4a1 Ja a^ij ,^-Sj 
(^Jl t*l jL^ j_a 4Aa\<, a.Ua.j£ 4jLaij]l JLjujjI 4_jIai alj c 4_iK]l ^1 
Jj2Lulajl jlj-ic. aelj-Sj JjAjllI r-Llia j»J-3J t Jj-^fJ f[tlLa <UaiJ t—ljil 
JjAjllI <JaiJ J| 4< u Till jjc. 4jLuJI Aj^.jAJ ajjL aJ j-« j 4jLul Jl J 

-1j <JLjaij]l jLi Vj.^la 4_jMl S U-.ll ^1 jLjolJI jL£ I JLi 4_JlSJl 

j 4jLulJjl jLuljl jx j^y J jLuLaJl p jL jl Jl Sj£liJl J Lgjj jkj 

Store-and-Forward Message- 3 jl^i l al^* j^—Sc (i-Lkj 
^Liil <K_uLa (Ci (ijAa. Aic. <jli aUajJl I1a alAkluib j 'Switching 
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4jLul^>jl (JLujjI Sjlcl (Jjoj^JI j"'jj.'"^" ^^-Ic- O^ ^1^ 4^-"i^)jl U^jl 
AjLuijjI jx 4ja nib IgJS Jalila.VI pJJ AjLuijjI IgJ jxJ (JJAJJ 4_LiJ <_j£a t 
4j£ iLajl Jj i ^^ £-A><" 4_LiJ t_JJ-3l jj-3 <K_uL« (_cl '*<'■ ^^ jl ''"'J^.' 

AjJllJl 2 U'.lt J| AJUjJl jLoijj Sjl&b *j£ 

1 J l ul j *i j JlJ»J j (jUajJl 4juui! (JiLal LilAklull aUaijI I^A jxjJaJ 
jl j-uiU^i Jl i aajl j^—ll g-1 JaJ V dlLLniaJ a laJ i ■'*« ^^-^jl d)l£j_uiJl ^g-S 

tllULni! (_£Jj3 .-J'"'**' 

a £aJ (CI 4J (_JJJAJ a laj ulojl (jl ^gi JlaJJS aUaill I^A ' ■ Ufe Lsl 

■AJLoJ^jI "J' 1 "**' .i£-JA ^ 

L*]LJA (j£j j J^C.1 SjjAj J^J V aUaill I^A ^ JboljVI AAaC 
<Cj_ui ^^-Sc- dLa_ojl I.AA A^iiaJ j <£j ujjl J-JC- aJLuijjI Jlil ^gjJ dlSj 
j 4_]aij j^ AJC. J-aJ (_C^-Sl dlijjl ls -JC' J (JJAJJjI JaLSj JAJ dL>L^a_oJI 

^Jl 4JLojj]I Jlj Jja S jSlUl Jl j(> 5JLaij]l S*l ja <d!iLk ai ^ill 

jLula (jx Jj£l jijJ (jl 4Jl-a. ^ji 4il aUoJjl I JA dll JJ-4-0 j-« J 

4_±i.jJ j^""" jx 4ili Vj,t_u1<i jjjLulajI JJ^A .1^.1 jl£ j jjliakj jjJ 

. j^VI jLaiJl jj& 2JLaijj| 

ajj ^_£J 4_Luj^]| 4j_oJjl j AjaA*^ 4-^J-^ frUaftj jSaaII j-a Lu£ 

AjjJjI j 4 t l«aI Jiil <_£ j^l 4jLuij Jj3 IgJL u jj 

£• jjjjI ^ii«ja Packet- Switching >*j j^Vl aLkill Ul 

«A^.j£ 4j1_ul^)jl JjoiJJ V j»Uai!l I JA ^ji j 'jj'J ■■'» jjLaUaill jx JJJ^J 

jl §-aJI (»J-ij J ' g " ' ujj J * JJ^ ' — (»_)-^ LS-J' g "J ""**' j 8 -^ U-J ^ ' "' Sj a 

(j£ ^_1| t al . Uj j t AjLk^aVI A-lLulJjl JJj£a! I g «J aaj SjlcLj (JjaLuLajI 

aS^J dlLa^jLtx j (JJiLuLajl j (JjlU^)a1I jl^ojc 4-aj^. 

Jl i gjjl dllAjLX a_ull aUaill IdA ^gj (JjAjIII ?LJjl_L« ^Jc. {J^a£ 

j ' Data Communication Equipment(DCE) ^\^\ 
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'-*'' u£j A3 4_« j^. (j£ (jLi J i ^a'<^ J^ ujj IgJLi u jj aJ-J CjLjLnjI a 3^- U' 
aj^Jl (__pa*J <_JjL^aJ J3 JUlb j lftjfr^,j Jl (JjuaJ (jl (JjiS 1 alia a I jLuix 
ajLcL j»j-Sj (Jj±j ulJI jLg-aJl (j^J j i ^ g-La dlLoijI (_£ j_kl a j_a. (JjS 
.1 i^j i nl j J>]_ta j a j-aJl ai& 1 g 1 aaJ ^iSl XVi't dlLijia-aJ liij I^JJJJJ 

.4-k-aLk fr*"^ 

.Jj Ls aUaill I^A dll JJax (j-a 

(jiiij al.lil.uil (JjaLulaJI j (Jjoi^ijI (jjjl^aJl Jc (jjyj 4il -1 

l«_a *^ i alp dlVj^JJjJfll J Ac^jaJl 

SjLc.) (jLa Ls <KjoL« tilijAi. Ai«i jjt >^i a>^' ~^^ <jl Uij -2 

IfrLaSU AjLulj (JLuljl Sjlcj (jx JJJ^J (jV" 1 ' 4-ojaJl (JUujI 
S JAk^aS A T lL« j a Jjil (JljAUjI Jail) jl till jLulAjl (JjcuU a>^' "3 

4_JjAUa J_)ljj J laill lAJo dll£j ui (j a A_JA*Jl a laJ i ■'*« 

u-* <IuiLi <>. uj^ 2 Switched Virtual Circuits (SVC) 

aAJo (_5-SfJ J (JjiLuLaJl j <_J_ui^«jl (jj jL^aJl (jj-J 4 .jllaiaJI dL>L-i-a_ajl 
(j-o j_kl p j_j lilliAj t (jJjLgjaJl (JJJ Jjl-iJ taliA aljLa 4Jl*i jjljAll 

Permanent Virtaul Circuits cs-*^ ^-jj*^ jj'j- 1 ^ s ^ 

kla *i.lJ (jj-J jll LiA (j£l j a ja.j_aJl JajJaiJl 4 j uS ____& j (PVC) 

JaiJl -I lilml 4ji aJJ (cill dlSjJl (JjtLs 

i^SlJA J laill 11a al lal mb jJjL^aJl JJJ jLoij^l *JJ jl (_M 
Ijjjlg-aJl ' .'"'^ (j-* *^j' ^J jjUljVI ','7-J (JjI JJ^VI <j-« ^ < ~J"^ " 

aja. Jl i ^ ^ji. n *<n aij jli 4jLui^>U u i ^svi ,~^ -1 

tliULnJl a_>^ ^^'"'"'' L ' <_£-^ jLul&II -2 
_f.Uai.VI ^ ? " - " J ^ULnJl (jSAU a£alll dlLajLtx -3 
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(jiij (jj-ij lS~ l ^ j 1 J" " j' uj-^j^jj^ j-* X.25 j .'""*j 
oh 4_^.l j]l Jiaj ^a j Packet- Switching cjll^i jj& cjUUJI 
jl ,3^ ^1 j Data Communication Equipment (DCE) 
Data Terminal uh j ' lJj^-^I g^-L* JJL.J U^jl L_jj£j 
£_^ 4_aal jl« jjj-ai^ S j_^.l <J-iaj (^1 j Equipment (DTE) 

.AjI jj jl 4-i.jx <jc a jUc. <jj£j J3 j X.25 <-)j^>L5JJ 
JjLi] UuLgJl -Lj_kk r ^" mJ CjJl£ j^JjVl X.25 '"' K .' * 

.X.25 Cjl£jj3 J*& J ^JaJ Jl ^JjJ jl£ Lu 
; dlUJa (jj^j jj^ X.25 t — >*^ J^J-^J^W ^^^ UJ^ 

Physical Layer ( 4_pL»ll 4-*?.ljll J 4JLU -1 

.Physical Interface) 

Ljajl ^^uou j Data-Link Layer ^^\^ <i-aj 4JLL -2 

.Link Access Protocol jl Link Control 

Packet ^»jI Lr^" j Network Layer a£^]I ajLL -3 

.Level Protocol 

*_a SjjoiLia (JxIxjj AlJaJl a liA j Full Duplex *W^V ?" j3^ uL-o2I 

jjLuljVI Jajolj Jl tllULnll (Jib a£aJJ ^^Jo j (JLlujVI -iiulj 
; Jj La (jc. AJjluKiJI j^-gi AaJLuI AllLaJl Lai 
<iul^ajl dlLLnJl J (jxl jjjl JjjijJ -1 
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^.i *j^ <_A-ki (jJC' dlLjLlAjl (jj£j ) till jUa) jik (jx jSHiI -2 
ALujjxJI CjULnll (4_SjJo]| al& ^ dll jUal Jl JjikJJ aJ 4£liii]l AlJa 

.*LkkVlc>DCE jDTEojj 
.DCE j DTE j£ iil jLLVI ^4? ^' -3 

High-Level Data Link Control lU*j3jj*1I >* X.25 

.(HDLC) 

; j^Jj LaC 4-ljlaLa j^i AfiJlfiJl SajUtl Lai 

^j^laJl a j^a>Vl JJJ AjjAUall jjlj.ll! jljcj -1 

a ja. Jl dlUUjl aJ I ■<*«"« -2 

^><wVtll jjc. a jg-a-VI (jtJJ tliULnll 4j^jj j Ajjjc. -3 

. jLuijVI ^J ^LkkVl *?!*- -4 

| JA j Ajllala till jja a-lc Jl aA^.1 j alia aOulii 4 rfig <Lj ablll -5 

.Multiplexing <£& c5^ L* 

! (J" J^l' j -*■••■■'■' 

c^ Switching Data ^-M 1 di- 1 ^ <Jj^j <^-j ^ja 

. Circuit- Switching - 1 

.Message- Switching -2 

.Packet- Switching -3 
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(jji^-j (jj-jj ls'~ l ^ j 1 j- s uj-^j^j^j' j-* X.25 j .'"'-j 
cjXj ^1 ^joilij j^> j Packet- Switching cjI£±Js jj& <^-%Jl 

■i-ilajU 

Network j Data-Link Layer j Physical Layer 

.Layer 

.ISDN V^ Vji :A*^ljll cjKn*n 
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ISDN^:Vji 

ISDN^j*2-l 

^JJiiJl aO^J 4jlh1 uiVI (J^ojl i aaaJJ ' *« i a j -2 
.*> J *'»**'" a^J A^LuiV' CliUjS-ai! ' *° i a j -3 

Integrated Services Digital J jl^iiJ ISDN j£*j 

J IS a£j uj (__* j ^ Ll£LaJl diLaAjkl] 4_Laa^>]l A£fjui]l jl Network 

dlULnJl j JJAjijI J Jjj-aJl J Clljj-ajl (Jlj A£aui!I a JA « J laJ I ""' 

jjiji ^jou Time Division Multiplexing (TDM) ^s^i 
j-ic dil j_ja a-ie ^LjjJjLj tiLL j a^.1 j diij ^i diL«AkJI (j>s Acj^a a 

(j-« aJAa-a a jjAj ISDN (J-"- 3 ^ .- ^"' ' "**' U4 *^ CA^ g * L 'U J t^O-ioiVI 
j jAjj alia <_>£ J xaj J^ luj ^jj-k] j^g—Sl alia (j>s (_jLal5*^l ajj j <j-«3^ 

( ***a ail mi >\ a ^ ^judj l/'K 

ISDN Access jt ISDN J dj^J *-«J j pJ JS 
ISDN p^ j 'A^jjoJI j jjjjjx£1I jL^k jaj (_Uaj]b Interface 
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.Basic Rate Interface (BRI) -1 
.Primary Rate Interface (PRI) -2 



' 2B+D Jj-^-ajll 4-s^.l j j^-^J j D »L-i5 j b jiJLja j-* u>^2 

(jj^^aj Ac jjou a j^jj jjAjill j dijjuiajl j diULnJl <_j£ij B SUill a-lkluij 

dll__ajia^i (J-a^J D al_jS]l - l^J I ""' 1 aJAj 4_ljlii]l j^—S '*< ,'j\^ 64 cs-^ 

cjjjijS 128 cs-ll <_U-^ 4jK acjjoj j^Jc J j > ^^H Bonding er^ 

23 (j- UJ-^ LT* J * J^^ dll£^>jujjl ^ji PRI a jaJLuiJ IaIaj 

WjjJ ^ ^) 23B+D Jj^>jil <*?J j ^^^jou j D SUa j B »Ua 
cU^ DI^L-j liljJSlI lU j (30B+D c>> uj-^2 PRI jti 

4_g-i.l_jjl tl^i (_g j i ^*°" Ac^jolll (Jju^aJ j AjJlilJl j^i dujL£ 64 4-£-J-"lJ 
^gJl AcjjoJl ai& Jj^aJ J3* bjjji ^ j)AjjIj]I ^ llula^La 1 .536 Jl 

.(ipisil ^ <^>W^ 1 .984 



• la l uli 



j i «fl g\\ dil£j_uj (jja (j_« ISDN ^ "^ j^j-^ f^-i 

.Twisted Pair &LJ 

qA*^ ^ ^Lj^J lA^j t^SXoiVl a^> ^> ^ jj J£ j Twisted Pair 

^JiiLalll AjL^ajl LyjaJ A-lialuLJ dlAJ <_j£ b^)^ 4_jLa l-l£J j ISDN <j-« 

<JI ISDN ij^ £^ L*iu j iLwij ISDN J=j^ td Jb 
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S j>-Jl ji^i.ISDN jl Twisted Pair 




J,n ujj 11a j ISDN 4-«-^- ' . '.:^j'^ ^al-i. dll^xx ^Jl ^H^J 

Network Termination Equipment Type 1 -1 

.(NT1) 



.Terminal Adapters (TAs) -2 



.ISDN ij^ -Syj«^l aSLLII jA£ -2 
.Multiplexing <»V^ ?\0 -3 

jl fraJ a^kj-uiAll aj_g-i.l J i aj (_CAjI la a 11 ^^-A S/T * 3?^J 

.ISDN 
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a j-g-^l j dil—mSliJl j l_LjI j^jI <_JJLs aAkj_uL*jl a j-g-^l - '"* a " 

.ISDN-Ready -1 

.Not ISDN-Ready -2 

j-1xj a j_^.l j-c. SjLc jjn ISDN-Ready JjVl p_j-^l 
Termination * >■ " cs— * J NT1 cs— H * j-^U* Ub "^ 
Uaj^Vl sla> (j-lc ^JlaVl t>> jEquipment Type 1 (TE1) 

.Aj^iij CJLu£li -2 

-( _Cjj.1aAjI ' -UaLaaJl a j^.\ -3 

Jla j l^LklAj ^i«NTl l ^ u?S^ TE1 »j*^i <j^*j 

a j mlio IgJ i a j ^j ^"j j S/T 4— 6-^J ts - ^' r - ^ "'"■"' V sj-g-^-V a^_& 

.ISDN iji*H 

1.1a. AjJlc <iKj dllj ale (J^Juij TE1 *3&-^ J^*^ 

Termination Equipment »j-*^Vl «i-* ^^-^-^J jNTl m 
: Jj U s j^i\ aiA Jo ttJtfl t> j Type 2 (TE2) 

jjjjfo£]| aj^-^J ' -Uc.1 -2 
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^— * ISDN ±j— 1-i j TE2 s j-**1 Oi— * ^— «^l jll 

uh cJ-jj^W j»j-^ ls--^' cs-* J Terminal Adapter (TA) 

Jl i affi 1 ISDN (*— « 5_3a1 jlall J-JC. S j-£^iU ?r a unl dl^ J-^JJjjJl 

: J^U TA c> ifi-Vl t> j ISDN ?UiL 



.ISDN Modems -1 

.ISDN Cards -2 

.ISDN Routers and Bridges -3 

cjULkj Ji. TE2 SJ^i ^ LjlilJ s^jj jS TA s j«J j 

JfLa Lj?.jLv jl (lg-ta t_£jJ J 2< > < *ll dlliUaJ 4 \ uU (_A j ) ISDN 
' -1 lc-l aC-Ij j ISDN -lajJ=tkj Clll JJj_n^Sjl <_J_k^ajJ ^j-Jjl CllL-aJj^jl 
RJ- p j_j (j-a (jjAila ^j-iC' ClsL-aJj-ail 4.1A (g^J^J j t Jj* mill 4 aiajl 

; ^^JJ LaJ (jLaAklluU J 1 ] 




.S/T a*^Ij J J^j^l cUji -2 

dlLOj-dl x_a *aUj]| ji Jl i ajj\ ISDN ^A-«J>« * J ^"' ■ ""' V 
CllLaJj-ajl LailJ 4-^ J Clll jLuil a la^L ■'"' JjV Cl)LaJ_a-ajl <jV AjJjLujI 

ISDN cjUj^ li$J 4 aj£Lu]I cjljl^VI Jc VJ ^-sj*3 V Lij^Vl 

.ISDN S j«J ^ VI JL^V 1 5^^ V 
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x-a A Jia a A^AuJ JaJJJ - 'w'w.n* ISDN J^" 1 ^ J •— 'W^J"* ^**' 

.ISDN ij^ 

: jiLlkLi jjlLli t> ISDN j»LkJ jjSij 

Telephone lJjL^I a£j^J ^ UJ Jj^-j^ 1 j-^j* -1 

.Company's Local Exchange 

.(TE2 j TE1 ) dji jll s >?J -2 

Aa_uil jjl 4_Lajl*jl A£auijI *_« <jjJ_)^ CJ^-^JJ C^-^f"' j^^* <*J^ 

;Aj]U]| ^Lg-Jl jo Jj1ol« jA j ISDN J 

.ISDN fUiJ ^ JL^V 1 ^VjSjSjjj ^ J-U31I -1 

_S<; *N AjjLJl 4^a.ljJl JjaJoTJ j ajbj -2 
alkill <i«l£ 4-iL^ _4 

:y -L L. ^i ISDN ^ Jj— ^^kJjj 

Bandwidth on s-JUl ^J& ^iliJl (jLLill a*joj jjijj -2 

.demand 
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.*j21*J| CJ^L^V 1 -1 
Ajjjj j jl-ij) «36-^ "2 

dujij^u <j_jjui3jjl -3 

.s jitll CJ^L^I -4 

-( j^LaJl d)Ls.ik -5 

cjLoKJI t.\j-+\ ^l=o --' ISDN 4-«^ ;'^-' ■■■': t*Lji L«£ 

.ISDN J-i o^ 
; Jj Laja Jlajja ISDN 4-«-^- Mj^ ^°' 

4_JAlaJl (JjLjjJAAjl (j— a j j*^'l 1_ aJAJ 4j_uiLaj]l iA*X-u^\ a laJ i uJ Jl j_J 

.Ajjj^I L-aUlVI (ibLiil a^kloij 

11^1 <jia*jJl Ig >>™j ,*-« 4_Sal jl« ISDN ^J^JJ <_£ '"">u^ -3 

■TJ "'"'"' ta-J^ U^ '^ (-£' '^-^ L>y-^ ISDN *UaJ ' ; u£ Jjj tlLaS (j) 
^ JaJI ' . I lc-1 jLj a U ll *_a jjj_k^l ISDN cs " ^"' ' " " (*-* J ■ ^"<VI 

.CCITT/ITU j£l~ ^ ISDN 
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j Jj i ai\ j lllj i ai\ j dlljLnll (Jjii ISDN 4_«iajl »J^-"' 



j BRI L«a ISDN u j u -^ J^^jJl cjielj! jlx. jj l*!Ua 

.PRI 

.TE2 j TE1 L*a ISDN s j*J t> jl^jj ^Ua 

.Frame Relay '^h^ !^p^ ;AjuoiIjjI i*<Ku*u 
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j^flll J Ajjljll AjjoiI jail SaUlt 

Frame Relay 4jj£ ;LjIj 

.Frame Relay ^"1 ^j^ -1 

AjJAJJl a^A (Jja-iuS 4-lllSJ ' *° i a j -3 
.A-u2l]| a JA Clll JJ-a-aJ J^>Jal -4 

f j-^ 1 di-^H ^-_}j£ <j_^ Frame Relay ^-^ j-£»j 
4_jj2jJl ai_& jajJ j 4 1$a.jj£ (jfjoi ^-ill j Packet Switching 

.Frames ^' J-M C5^J ^l^-j l&S 

i-tVl i ^Vl ( j -a SjLiLuiI j-^i 3*"*^"'' ^ -1 ''*""'" a.AA ClsjjJa 03 j 

I^i. 4_XJJjal tllVi-k-OLJl -1 

.X.25 lp- 4 AjiJLajjl ^»3^' <-y-^ cJj^j (J-* lt^' ^^j-* -2 

diJ_aL£ 56 tly-J 4_jJaajI adA ^gJ CliULnJl (Jij dilc-jjoi r- jl jjj 

.fulfill <J '"'.''rj" 45 j ^^ L^ 
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j ANSI < -^-4JA (jjA AjjSlJl flliA dil jUa-a •Ij-^J (jc- (Jjun^'l 

j* j Frame Relay Forum lS^> J AiL^Vb CCITT/ITU 
Frame 4_l£j (_£jjj-* j ^ yi'u j^j £-^?j cjLaJ ^jH* j& s jb& 

.Relay 

AjuoiI j A£a>1 jjj£jJ 4-ll3i all <" - iKuTtll ( jjj JaJjl] 

j Connection-Oriented <^?-j-> ^-^ ^J^l «^a jajj 
Permanent Virtual Circuit 3-«Jb 4jj*Ui * jib jI^&Lj t*ilj ^L 

.^LiLoiJl j <LaijJl s j^iVl ji? (PVC) 

aLoijJI S j^iVl tjyj <-1jUUJ| A<1j!j (cill jLaiJl PVC -i^^J 

jV 4_jjAl_li k-5 AJLiiJ ^a j 4 Frame Relay ^f^ >f 4_L2LulJ j 

CLl^HijjI j-a aljaj JJC. JxJ (Jj IjjujLx jj^J V » j^?-V UtW U^-^V 

d ) aj>^aj | ) qJ | dv Will i \ ir. 




a ja ^ (^Uaj 4 jL-aj^l l^j^ ^ ptijl 4-LjJjj Frame Relay 
j Data Link Connection Identifiers (DLCI) ^ fLijVl 

S j^j^aJl ^Jaj| -( _cAljJl JJaiJl j_a jJjUxjl (J-aC Jjoij J-axJ ^^A 
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dil£j '"'■ j-jc- ciil_jl_njl (j—uijj LAN dil£j_ui ' . i lc.) (ji L-aj 
jLkj Aa^uj ji j^g-ixj L«u> c Frame Relay ^j ^ j *i "'* j ^jIj 




Frame - i^j uu <* La ullH dil^j uill £yj ^jl kill Ajj_ui *_j jjj] 
Statistical Packet Multiplexing (SPM) ^^ ^ Relay 
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(^.aAjA.1 I j) j^J j Committed Information Rate (CIR) 



:J^ 



1 oj I jjaj liLSJ j s j-jj^ A-iilxij Frame Relay ** j *'*'**' * "' ■"" 

_ dlULnil JJ3-iij a^JiJ a£a a aUaJ -2 

dilj U\\\ LSaj Frame Relay ^j "" A * k ^V^ 4 jLr. alij 

.DLCI Chj^ u&»^ 2_«^Jl ^j>« j»jSj -2 
PVC ajjaU^I s jiUl jj^jj aj£ Igjli Frame Relay j^ <_£ j^ 

jUa) (JS Jl (JjILulJI j (JjoIJ^ijI (jjjlic. AiLja) l&^aJ aJJ -4 

.-OLjjjI ai Frame 

f-4 ' Switch d^ **-Ja3J <_£ I (j-ll J-^V' d^j i-«AJc -5 

4_±i.JJ aJJ aj A£iuLlul (Sill jLuLAjl J i (JjiLuLAl! DLCI u'j^ **' J^ 

Sj^^aJl jJaJI 4-lmlLajl ^"'^J' ISfij jUa^l 
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(Jj^iiJl Jallij 4_Ll_L« ^J^JJ dll jl jjj [C\ lillJA '"'"'J' 4jl LT^ '"'*■'* £^-"^ 
Ai£_uLa (Cl till—JA ill ulA JLSJLj j (jLuljVI U-Ji AjU j f-ulJJ jl ULalli 




^_a 4_j| jjfc j 4 \ \'t<\\ aA^J ?T_iJal j ' . I .AC. (JJ-ui ^^ ^-HJ (j^J J 

<U£ uLall aAJfc (J-^J j i * ^->. j j « J_JC. Clll j1_ul« ^^—ll dsLjLnjI 4_Ii.jJ 

In-Band Congestion Signaling c*^ ^ -S^l »^> ^iVu . n 

^g-Sl dil jjAjsj 4_±^.jIj al_^.jjl (j_x (^j-JLju LaiJc. a£j_uijI j»j-Sj ' :-< j^ 
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j_« jj^aiijJLj aj2j Ig-Jla pLiuiVI 4-l^.j^s J\ a£auuI diL^aj 1 3) 

.lit j ' 4 Jj La " Lgji ' a u!lJSj ^gjlll jl LgiiJ A-Jaluij V ^j^jl dlljUaV' 

*-J— JJ j_« ' *° ujjSj i u J/""' ulJI jJj—JXaSJl j^—ll dlljl L^l (J J ' <a J 

jL^aJl aj-Sj 1&.1JC. aJj_aiJl diljl—LV' j'— ■»; till - 1» (jl diljl L^fl 

aJ j\\ dlljUaV' <JL"lj) •^*J j' U- ul J- < "' J 1 $, 7 " j-« '.'''"".' (Jj^liLiLajl 

- 2<j.*U Aj^iJl al_i.JjVI eLlil Uj-La j^-U"«ll 

4 -^ 11 » a j-C' ^ 1 J*' '""" i5—* *_) £?•- U' (J?j ' " *"* Ja—^lJ 

Ia^U (jm^j j A^fiujll jc. g.L_mjl ' ««-*-j Lax A^Auill (Jill j f 1 U- ^Nfl 

^i a<^\\ Jc cjI jLL^I (> (j^akjlb Frame Relay <»j£ 

f.LLri.1 ^jJa (SjiaJ jl A J j Lta " dlljUaVI dljl£ Ij) -1 

.aAt-J JjJJI jjUij jLLVI JjL jl£ IjJ -2 

,^-i IdA j 4_llc (J-lLa j-& Lax Jj£l 4_Luja1I dlULlllI Ajx^ -3 

.*£ji£ll Jc fU-ljVI *JU 

aIj^IIj ^JL^ajl s jbV Frame Relay jjL_?j ^"< » "j 
Local Management jl 4 j^^ l » J^V' ^-*^'j Ls^^i ' JW?- 

: Jj Uj ^jlj (^ill j Interface (LMI) 

4<wTtll 4jLi. jc. a^ «J i iL^ll dlLlL (jLuj^ "1 

CjLuJajl fi^A Jc JjJjjI 2"l*J J (Jj2LuU -2 

JaSa dlLajixxJl £-^?. j AJk\ jxil jA jlfrajl I j& j 

: u^^ J& Frame Relay cjI^ ^Sij 
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.4-alc AjuojIj Cl)l£jjuj -J 

j Frame Relay ** ^ ^ <j-« SjLSIuiVL u^^^ uj" ^"' ,lw ''' ^jL^ 

.Customer Termination Equipment (CTE) -1 

.j^Lu^^jPVC-2 

.Frame Relay Service Point ^=* ^Jaiij -3 

a£j_uj j <jj-j_^' p^j* U£ -^j^ l£^' y s, 7 j* CTE jf^j 

Sj^^l jJiji. Frame Relay 




; 3 « i alj I JA j (Jl£joil a^c. ^^Jc. CTE t^^J 
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.Router <^^-l 

.Bridge j^ -2 

Frame Relay Access J ' 1 " » "« Jj-^-^j JW> -3 

.Device 

User o^^ 1 a ^* ls-^ (i-^y j Frame Relay ^£^1 Jj^jll 

.Network Interface (UNI) 

j Clu_jL£ 56 CiH Ajcjjoi r- jl JJJ j^LJuLa iakj CTE U ' ^*"" 

(_pLk (3-« A£auJjLj ajj^J laaJI I JA J ■ tali j A^IjjI <_A duLa^La I .544 

cUalj ^Ul j Frame Relay Access Port c^"^ cJj^>j ^> 
.' jj^l j^lFrame Relay Switch JjAh 4J=^ a jj^ 
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1_l« jk^ 4jy Frame Relay K£& f ^"' ^ uj j ls-^j^ j-^j^' 

»jj' -»" ^Jajllx-a p jjjjl x l*-^ (jjlJ JaJ^)il lajiaa a^jjic. jL^jlull 




jl •> n > 'il >& a -OWi La <_J^a Frame Relay ^ ^ >"W ^*' 
j-^Jl.Frame Relay ^-^ ^j j^ s-ijslj ^ ji JS JajjJ jj^ .Lk 




j ISDN cjUj^iJ j-« 5_aKj (JJI j ^j-joiI IjLxk jajjj -1 
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CllljLujyi iJa <* alia a pljJl (J^J t^ - *J-^ -2 

.(jLkjJI AjuA LS £^AhA\ ajjjjJI -3 

.<_£ jikVl d)Lj£i]l jx IajSxj <_$ j Luiiji ajbj Jl 4^LaJl -4 

JLJfol c*bU j a^JI cj^L^V 1 Frame Relay ^ 



duLa^La 45 J 4_}3l!ijl (j-3 <-^J>y^ 56 OH Igjcjjui r- jl JJJ j 4jjju*»AjI 
V j 4-k^aLai dll£j uj j 4_«lc <"<KuTt (jjc. jj Jl ajailij ^_& j Ajjlfill J 

.Ig-LaC. 4_LLuu] I Jaj a jSa_a a jl j) J) j-HaJ 

4 aJjloJI tlll—jJAAjl jl J-AS-J <&l f.L_ iuJ (jl jOLSlI (jaj.lj| jj^J- 



.ATM V^ :^ ;a*jujIjJI cjKj.*H 
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AjuJi jSl ■ "iKu*!! 4 aij£LaSt (JjLjjJuSl 

ATM^j:^ 

.ATM V^ •— ^ J*^ - 1 

.ATM J*c aLjU e^^,j -3 

.ATM 4-H^J Mj^ j <^j) JtjAAJ j^joi -4 

Asynchronous J J ■■ ^"^ l j— * ATM gila ■ ■ "■^ 
j±klj j aJIc (jLkj Ajuoi dil j A-ajSla Ajj2j <_* j Transfer Mode 

a^^l a Aim \ \t~. 1 a \a ** a 1 /) ^r. ^ 

^U CCITT/ITU ^ Jjs j^ 4_jj2iJ| a iA jjjkj ^ ja j 
Broadband V^ cA<^\ ^J JL^jVI ljjLJ lJ^sS 1988 
jl ^-^Lo j Ac j^l 4-Jlc a-l^j a£j^ ^a j ISDN (B-ISDN) 

Ajj_ujI_oJ| j A_lLa_ajl <*tKwfi» £ya ,_j£ *_« ATM '^P^J ' "J^*" J 

j A_ljljjl (_gj '"' .'^.." 25 LiH r j' J"^ t - J ^^^' U-^" dllft J_ul aClJ j 

. j!&! ji 4jjIjSI ^ ■-';U - ;^ 1 2 

lU^jj V ATM 4jj£ <jli jLaijVI cjUjaj (jx Ujjil IfilA, 

<j£_uj (_g.Sc. CllLajSa-aSl (J^J^ (Ji ■*?• "*- " AiSla-a ^>ial AljA ^Jc dlULnSl 
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V 4_jk J_£ j c Uniform-Sized f-?^J' ».ii^. Cells L_P^ 
; (jjxjoia Jl a^jlAo (jj^J ^JJi\ j ^-yb 53 t>* jj^I u-*^ u' ■*_ J °^ ' "**' 

. jjjU& <_Waj j cjjLj 5 t> uj^jj j Header a^jSJI -1 
cjUUaJI <_L^j j cjjLj 48 l> uj^ 2 j Payload 4-Sj-^l -2 

dlllilladJl Cjlxsjlxxs j 

j 4_Ajlxi j^\ Sjjt v<-\ bpLk <_j£_uj ls -jC' dibiLnll (J±j jiixj j 
j -1 -v^VI 4 iiiA, « j a^>-Aj£ till jbL| jl ?y*- LP-" 1 eg-^- L^JiJ L>* «£^ 

;AjJUJ| LjI jj^Jb 2^2 LpUJ jV fcSUi 

Jjjail JL^j Buffers _>^l_?^ ^. vVmn -l 

aj^£i jJa*^| i j_ A p jjoiI CP-"y ^ ^"'? U^y J ^ V*"*-"' LP' -2 

dlblbJl (jSAJJ ~^^"' 11 (J-alja. (jx (j^-aJ Ls (Jal Jl J-baJ -3 

4_jjij <_J_«jC. 4_L^>JaJ l^>Jj£ A^AIjH * J jjjjl adA <_UiC. <L^)Ja Lai 

Virtual Ljj^ I jbuix ji>5 s jjj-^= £lj». £y> Frame Relay 

LlibbJl Jj»j AjLisj f.^l\ <_Jj3 4JjSLiLaJl j <ioi^Jl a j^a.VI <j£ Path 
i-AM ,^l (, L^aj] ATM 4-lJAJ J ^a^loiJl LjUlL^iJl 

.Virtual Channels ajjaU^I cjIjjSII -1 
.Virtual Paths 4j>Lyi ljI jL^JI -2 
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.alia 65.535 J' lAAie J^ -^ ^°"""" AjjAlJa 

U*^ Jj2 ^s-a Frame Relay ^j£l a^jL^ ATM j' ^ 

. l—JJaJl L-lAiia (jUajJl 4juuJ (j^J-alij .Jl 
•^V ATM ** J*'**' CJl J^i j ll)Ujl£J j-o (_g j i a*]l a il 9J i "*M 1 

'-'."'■-j j] '^<; * «>^V J-«l£ JlAiLail iiLl& jjlj ^a li$J 'ATM 

.ATM ^£5 1> ^l^ll ajlilai^l ^ 

; ATM 4iiiS Jl ^UjJaJ^J AjlUll a j^\ t^jJ <iL jLjdi 

-^j— S ATM t — • 3-Jalj^ Switches j Routers -1 

■-'^ jJI »ci_j L_jjkj j A.T_^ilj]| ATM ^ *y ^ ^Jl cjHj *h 

4_iJlilJl ^jJ ilula^ia 10 J AjjIjjI ^ duL^j^l 2 <j^ f[ j'j^J dilcjjaj 

LpLk (j_« <_J^ «_a (J-aLajJl « J SaJ i UJ dlLg-^jAll LaJJJ ATM ^£^- £-« 
jjjj 4_«^.jSjI IjJajl »J^-"' "' ^g-A j 4_pljJC.VI lllLjUJl (*3^ J ATM 
aAJk J ikj nil (J_£aJ| j-a ll^J j ATM UP^ J ^P^^V' (* J^' 

jJaJl.ATM tiil£j_kS j j»j-i-jl Ly-^-^J tiil£j_kS (jj-j JajjJJ dil ^j*" 
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KuSu jPj^n^Jl s j*aJ Joj J ATM Adapter Cards -2 

.ATM £-« <aal jl« 4jla a 

LAN Emulation ,^-^u 4_i& ^l^kl^b <±!i j ATM a^5 
f^' ' ""' cjV j-^jjjjJI j- 8 ^-c j^=^ j-' 1 » jW^ ts-* J (LANE) 
«!_& jj_ £j j LAN j ATM ^ — Jj^-> oj— J c5— ali^l i3 j' q '^ 

.ATM 

Packet f j— »Jl Jj-^— £ t^i— Jj^> jjj— ^ j ^^ j-^ 1 

Jla « Jh^V AWiJUa 4 ATM ^ JxUj]I ^jkLou ^<S Switching 

*_-« (jjl jj-« _>^W r ** f?- ^^ (J \'"' ' L '^ i_r^ ST'J j' Jj ' "?■ " 
jjijJi] 5_ka^Jl ATM dll£j_^ ^ila -^ J-g-la L-J* <j-« J ' ATM 

.ATM V^ ^u^j t> 

; ^jJJ Lajj ATM A-lI^J dll jj-a-a (J*oa EJ 
.4-JUll At^jaJl -1 
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; ^gJJ LaJ til! J 1_^Ha j AJj^yal] -2 
4_lJij AjiaJ uJJ Lax Lax jj£I dlLiAkJl (j-a *-u)lj <_£A« J^JJ -I 

La (Jil j 4_xijjxJl (jjLLi]! AjtjaJ I jiaj iil]j j « j^jj Frame Relay 

Aa_uiljjl i-<Kj .Till j 4 A-^ Jl i-<Kj .Till ( jj_j (J_al£jJ| j-ASj-J -t_l 

. Ljjjlj) la i "J J j O^-iJJ Lxa 

*_ulljj| jLunJ^L IjJ (jjl« ^5-ajLi (_jAj!x J^SjJ -J" 
\ { J$iV± (JlaJji 4jj2ill S^A 4-lJjAC- Lai 

.Jxl£ cJ^A? W& (jL\JVI *jj jJ ATM o^^-* u* -1 

i-(KwVal cjLj£x (jx j^ £-« L^Ialjj a^c. -2 

ATM ** j*'^* 2~* ^-^' J^* £H ' ^ ** jll a ll dil£j ujjl jjjJaj -3 

<_J^ » um diLjLJl <JJi2] Sjjt >^i L£Lk ATM 4-jj2j - laJ: 



25 dy-J < — iLjLjJI (_J_Sj 4cj_ui r- jl jjj j cjLjLujI (j_« di_j 53 u Lg-La 

«_a 4_Sal jl« ^>-A£. LgiSj j AajLuI ^gi duLa^aa 1 .2 J AjjLJl ^ji dljLa^La 
dlLoJ^Ajl (jl J-A*J (jl j_A*J <Ull $LuJ (j) J iLJl ,_jjjj^j| (jjSj-ui 



j SDH j SONET '-'' jffli iLjuIj : 4*_jJj]I <"-i<, *" 4_aj2lJ 

.SMDS 
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SMDS j SDH j SONET ^U^ : bulj 

.SONET jUxJl c ^-l 

.SDH jUxJl c >^-2 

4 „ w-, m^Jl CJVj-£jJjjJl j SMDS cJ-ac- ^jj^ rj^ -3 



Ajlx 



Synchronous j< ^ — ialjS>Jl ajj . ^jl l 4 *^ > m! 1 j-j!*j 

Jill u^ULM t> ^j-9- ^ Optical Network (SONET) 

aJUo JJjJaJ aJ J3 j AjJjutfaJl L_aUj^ liO_ull JJC (Jill jLuSVI U^ (j ^"*"' 

Bell Communications Research <_M u-^ o^L^ 1 

.1984^ (Bellcore) 

jjLajj Acj_uij CjLjLnJl (Jjj (jS-axJl (j-« SONET -^ laJLmb 

_ jjAjill j dljj-iill j CllULnJl (JSjj gTomj Lax Ajjlfill j-i duLa^ia 

: ^lifia £jji t> SONET o^^-* uj^ 2 

.Path-1 

.Line -2 

.Section -3 

.Photonic -4 



274 



«__« 4—Saljlajl J-JC- dll jL-iuj^l <_J_Jj^JJ l _ s _!jVI * SflaJl ,»j-£j 

.<u^ AJialjla cjl jLSI jl SONET 

j (j-«l_)jJl lc. JaLLaJl (j^. 4JjJ_ulJ| g* 4_}jljll 4 LJaJl L«l 

.^-Vl j^ SONET 

Aj^^sj diljLui) Jl AjjLj^£jI diljLuJVI 

Synchronous f— ^ SONET SjL^I ^^—St (j— Lka 

.Transport Signal (STS) 

Cjl—jLj (j_« pl—LaS <_]_£ 1_£J (J_4J al_J ^g-Jjl Aj_ull_ulVI Ac-JjuJI 

l_j acjjoJI al& i-ajjtj j 4-jJliUl ^ dijU^La 5 1 .84 cs-* SONET 

.STS-1 

4-ljSiaJl dlllJl Alt 4_iL STS ^^U? P^ f?^ L_)Lul2k aJJ 

^ ^^ STS-1 u>^ ^-SlaJl «^ ^ j Moj^ 125 (j-* 
9 t>> u>^« Jj- 1 ^- <_J^ cs-^ u^ yr* J '-^ 810 j' ^ 6480 

Jj_a*j| j ' *° i all a3J-J tALjb <_J^ L-LljxJ aJ_J j Jj-aC. 90 J ' *°J° ' "* 



275 




j jLlll ' ° > all ^1 (J «*"VI (_J_Jj !>LaL£ ' *° ■ ^- (j£ CllLjjia-a (Jjj alj 

.Frame J-M ^ 

CllL_ajia_aJ STS (j-* Lis J*^' <-^L_ll fl.l^aC.Vl U ^J ' ^ "*■**' j 1 ^ 
aA-acV' S'AA (j-a j^s-JjV CJ^ljJl ' «j« i tall (jj-^J '^'J^ A^Auijlj a£al]| 

'**' '"» > *°j° i aJl uj-^ ^ "'v.' Section * * a *.^' <-isL-«_&is_<ij <> . ^. ^a. ^ 
.Line aI±L ciiLajia-J a ■ ~- ^ « Sa^cVI «^a <j-« 4j5LjI 

Synchronous Payload Envelope (SPE) cr-"^ (<^W 783 



.^LkkVl Je ^j^l SPE ^ ^J^ djt ^ 



-y j 



^3j cj-3 ^AJ j Lxx STS-1 j-* j^i £-^?> cs-^J ^ ^J^ o^ 
l±£&J p_>jJ ^JLLJI JJ2 STS-3 ^-aS Afij-joJl 4J&1 iJaJ .1^.1 j 

STS-12 U Mill ^ c^Lax 155.52 ^ STS-1 u- ^l>- 

.AjjLll <J AfLyx 622.08 ^ ^^1 <-& <J IgJ&^Jo: Jx-ala 
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STS-1 ."J '"*""'■ (J-*' dllcj-ul ^jic (JjjuitaJl Uiajl (jS-a^jl (jx 

j 3.152 j 2.304 jl. 728 Jk ^Ic^ Jc Jj^-aJ] ^Ijji Jl 
.VT-3 j VT-2 j VT-1 .5 cjk% jjJI ai* ^.wj j IJ&a 

jLUJl j AjlLuill 1£j>«V ' ^ SONET o^ 1 ^ 1 j^j 

aj1_*Jl (JjJ JL ^jJ Lai XI Jaj-ia^ f>£-±£ 4-J' ''"'J'*- AjJjiaJl Ljj£ J 

j Synchronous Digital Hierarchy (SDH) o^LLJ ^vVu . ^ 

.El ^-j^ ^-^ <_£^' 

jj-ac 270 j ^sji^ 9 t> SDH J ^Lyll £^ uj^ 

dlLajla-aJ 4->^aj aa a jJjV 4j«_uiill a-l^C^I (jj^J J ^-yW 2430 (J 
a-lkluLajl LujuijJ j^-Ill dlULnJl <_L^J AjSiLajl a-lae^l LilJ a^aHjl 

j SjjISII J ^^ 155.52 ^ SDH J V^ 1 ^>Jl 
Synchronous Transport Module -1 »-^ Wy^ <i-^ 
^L*a STM-1 u- J&i ^^ a^^A\ sjLjj ^^ j (STM-1) 
.*jjl31l J c^U^ 466.56 Jl a^j^ J^ STM-3 

j '"'■»"' t3j-3 Lai 4_ij11iI jjj '"v^t-j "155 .52 ac^jjj (j^ I^IjIjI 

.^1 jS- SDH j SONET t> ^ 

Switched Multimegabit Data Service ^-^ LJ 

£ ji]| j_a ^ j CJULnJl Jlil Acj^oJl 4_Jlc ^a^k ^g-^i (SMDS) 

. JjVl <jajj.Jl J 4^^ ,j±ui (^ ill Connectionless 

<C J-uU d)l£j_uijl (jj-J dllinJaJjl (JjLjI! 4_aAiJl aAJfc f-i^ 



(JiLa j-uiLa]l Cj-ill yJc a-lalx-ajl CJliilLlU Ajjullia JJC. Lu£j j a J±& 

jjAjiJl jl CJ_oju*ajl 
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L£Lk JS_ii (___!& CjULni] LgJSj (___i ATM 4^2 (___A j 4^Lk ^ aAk£ 

cs-* j ATM ^j£j ^ <Ialji« jj1«j ^^-^i llgJ CjjLj 53 <j-« <Jj^« 
MAN cjllfAi o^UJl IEEE 802.6 o* 1 ^ 1 fr- ^'-^ ^ 

(jl—ulj) 4 J'" 1 "- J^ -"J !_«-« i-<1 <~-j"-^ "'' 4_jjjc. (JllLaAA aJjU Lgjl 1_«£ 

(IijU^ 1.544 jaj SMDS Wi£ ^1 cjI^jjoJI ^jlj2 

l_l ma (jUaJ 4jj_ui ja_&J J 4_ljliill (___i lluLa^La 155.520 J A_ljllljl (__-i 
iiO_ull a laJ '"**' ^j-JjI ^ J'"*- ail i-<Kj ,Vi!l ^jjj JaJ^>ll AauiLLs (___A j ' -lllajl 

>l jj cj^j j> SMDS ^-^ uj£2 

Customer c^^ j ^>* <J° l£ j 1 ^ -^ o 3 ^ JW-1 

.Premises Equipment (CPE) 

.Dedicated Access Line j^^ -^ -2 

.Public SMDS Network Uc SMDS *^ -3 

j Data Exchange Interface (DXI) Protocol -1 

e— yj^jSMDS Interface Protocol (SIP) -2 

.SMDS ^^ t* c^^W AjkJl ^j.tiH 

fSaJ j (^Ul j_a j DQDB Access Protocol -3 

(_5.ll fJatfJ (_^Ul J Switch £^» f ^*' "U L^Ul J A^Jj^ll Jl Jjj^ajlb 
! SMDS ^^.'"' J' <J_ojuiajil (JJlJLjlUj a-lkluU j CiOL^aJ 
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tiiUA jjAj Uajc ^, vvi uu j Single CPE Access -1 
SMDS Sr 1 <_U^ <M-^ >-« j^ <^->« <_&« -i^Ia aa.1 j CPE jW- 

.Sjjj^Jl jJijl. Switch 




^Ua j^£j Ui^. ^^kiay j Multiple CPE Access -2 

^^ £^ jj 2 (4j j SMDS Switch s-> <_W^ CPE JW c> J&' 

fi ) ftj^aJ l j JAM * g "^ \ ) <a l all ) 
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! (_>" J^ll ^j-^^'" 



tiblJ 



W Lil 



L tiiULull Jlil jUxJl >a> SONET 



JJUJ 



^i U AAililJl ^ c^Uax 5 1 .84 (Jl STS-1 v^Sn ajc jjoi J^ 
155.52 Jl V^ 1 ajcj^ J^ j SDH ^^loua ^JUJl Jjj ^b 

.STM-1 ^-^ j 4^1 t,i ^W- 



.OSI l£ j W-° u' j^4 ^ ^^ <j! U." o^j-^ u J^J ' " 



280 



OSI u^ 

.OSI 2-^j^' ' *°^ ' *^** i«^jl AjLoiLaiVI (_£jL±Jl rj^ -1 

.OSI ^-^J- 4 ^ W^° UJ^J ur^ AjlIuJI (JlllSflal] ' *° i a j -2 
r- J_ui j 4 alia Jl dlLlJajl (JAJ a^jijJLill ClsLaA^JJ ' *° i a j -3 

.SAP ?j$^ 

<Li. j!ii« ^ aiaJI - J 

_Alli-a <LJaJl -2 

alAklLuil (^j-ic (jj^la-a (jj-a^klubajl (jj^J A^Lall 4 *U*<VI J 
^_a (J^aLxlSI aftlLaJaJl » J *""**' ■ L '"' V J -Ja^S a.li.1 j A£^)jjo jl £Cji« (jx a_)^-i.l 
j dll L«J mil ^g-S I t jl m tiLL (j^ 1—aS (jj^j-kl ^jj» j ■ a a (j—* *j 3?^ 

dlliuLaJl 

jLajl (j_« AjV (ji-S l&jLuilJl j j"'JJ.'"^" <c.U_k^a jJaJ *_« 
LgJAJ Laja (^sl j!1jI j aALlljlj I §j3t-li "-" L_ s!}Hklj a_^a^U ?r *i l in (jjiyULa 

; y j.f'"'- J «? a Jl (_jiLjjtL<ijl a^A «.naVi j 

.OSI Model -1 
.OSI Model J*- d;^ > j Project 802 £jj^ -2 
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Open J jl_^alkl j_a j OSI Model jij-^ p-3 
4_j]j^l (j^yLLJl a a hu (J_jS j_« Systems Interconnection 
jjJa Ai j International Standards Organization (ISO) 

j J1 i >•«**< VI J A^jSiJl 4_<JaJ^lS ^tAjoiJ (_jiLJjH« jJ^jJaJ i-<KwVill ^ ■. w ^ ^ 

.OSI cjU^I^ 

.application -1 

.presentation -2 

.session -3 

.transport -4 

.network -5 

.data-link -6 

.physical -7 

_ajjj^al\ ^lajllgix (JiulV,! dllSfiaJl dlLiAk 
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j Transport 4_JLiL <*_^ J ^S Network 4— y= ^iL^a 

.Physical j Data-Link affijkl l cjUji f. vVWi 

j diULnll (j^a CjLnJl (JjiJ *» i ^-. ^-A. ^ t« mil CLl^I diU±L3l 



g-'-H 



J j dlLlnJaj] 2 , ^., ^A. „ ^j 1 jl»ll lij^jJl (Jjl SjJgJl Lai 



a w'w.mll 



j L5 lLuJl (Jjl SjJall (JJ-J 4_£^.l j£ (J-aaHa I* mj]| ^ SjJaJl L-al 



Ig^alg^a IjSaJ jl j LaK A^flall dlxijjl LaK ale (JSjoij j 



UkJl 



4 SjjgjLj Jl i a!JVI J (»>^ (J-ulJ-all jL^aJl ^^J <* Sj la (_)K ,jl La£ 

ajjx^al] jiaJI (JjSluLaJl jlfraJI ^-i Lj-1 <UjLia1I 
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Lllkia ji LjjAUa (Jj Uki jjfLj V J 1 .^Vl IJA j 



; (Jj La£ (jjjlg^Jl JAJ (_Jl_k^ajVI 4-lLaC. aJJ J 

j cjLLnJajjl <* \a mljj IgJLuajj i _ij Lk^Jl dil_jl_njl (JLA^j aJ-j 

jlg^Jl j_a dllljJaJl <_]£ Jc jjjaSLj IglLa^jJ aJJ j (JlAiUJ! a^A (JiHi 

i 8 "' J^ Physical 4_£lLj lfrl gljl j CllLLnJaJjl A * a *;^- - ' l^l-lil (J_ulj-ajl 

(jl Aju tifcLujVI j-^c- J*"*"'^ S JALa. dili Jl ClJj^j J3 CliULnll (jjiJ 

IgjLulj) (-3 L-1C. JJ JJl CllULnJl Jl 4-k^aLk dlLajia^s AlAa <_JS ' *°J ■ ZaJ 

J-^ 1 ls-^ 1 Wj^j -^ j Encapsulation 4_iL*]l »^* es-*^ j 

4_£llaJ Ipl-lil j"j Sa a J^ ulj OSI dlLSfiaJ dll—jLlllI j_ «J J/""' ULaJl 

De- ^* ' ""' A .^ < "' - cs— s cjl_liLkl]l 4 SiLj UL_gjjl j Physical 
f vVi ulJ I aI j_j L^ ^-a 4^jU]I cjUUJI jj_Sj j Encapsulation 

t ^* "U (J— ^ali OSI cs-^ (-5 J-^-' J 4~y=> <J-£ oh? J > <->\: 

ojjx^al] jJaJl .■" iULL II jaj diULnJl jj-«j (5^1 j* j Interface 
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! OSI '"'*' a '.'^ L>« 4JLL j£ t5 J& <L^aLa a^)jaj (jjli] 



£*l^ ^1\ 4JJall ^ j Application u4jSM iiJJ -1 



-4j Jjjj£]VI jjjJI ^1 jj -3 

ClsLlLaC i j±j J1 , ajj J-ASj-J (j-C. 4Jj*1 in^ll ^-Jfc 4 a j Hi a^J^ j 

(jjiij j 4<j ujll aLsJl J j > <-\a]L - < ^"'"' I4JI La£ OSI ^i^ J '"^'°J.'^ 

Application Service es-*^ ^^•^ 4-Liall «1a jajj j 

: (^L U cjLa-ikJl a ja cLJS j Elements (ASEs) 
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Association Control -1 

.Service Element (ACSE) 

File Transfer, Acess and -2 

.Management (FTAM) 



Message Handling 



.System (MHS) 



JA^ ^s. aJjIjolJI ^a j Presentation \^ 4lik]l -2 

4_LJl ( t u.n> ^JLA) J Lkll a jjL>Jl Alfki] 4jjJ_lJ| AIa^SIj CjUUJl 
j_C. <Jj*i uLa 4 ajUll aAA (jl 1_a£ t <_jlj2Lul| jl jLulj) A J'" 1 "- l _ s -& (J-* 
4 alia "" *j i ai\ (Jjj^jj aj2j La£ 4iiia Jl d)V J^JJj^fll (JJJ 4-a^.jlll 

3_Lli AiA^ ^Jl Uji, j JPG j PNG j PCX l£* jj^\ t> 

Ljajl dajUll a^A aj2j j t aAkiuLAjl 2 c - a ^-J_>J U^ L>« a.iALuLa]l j a$l jliJ 

ls-^ us^^j^ ^^ ^ lt* J Session 4HO aalLJI -3 

4_)lgj| j Jl . ^V I IdA al.lkj_uil j J i ajl el^aij (JAiilk^i (jjjJjA^a^ 
a j^-a-VI ^-Ic- t— ijjtijl (j-^ 4-Jj'i'"'" aIiLjI ai& (jl La£ t (jjjl^aJl (Jjj 
aAA (»j-£j J LgJ^aJ LS~^' i"iVf1 .^."iNfl jj^. jjj1_£j j|j >,-i| j IgjLajull j 
L-l ma 4j_ui^ajl (JjLuijjI ' . I j*< j*« <_)fLa a jl J^l j»Lg_a (j '-— » Jj Uiajl AIiLjI 
<_J-a*J ^^JajI dlVj-^JJj^Jl (j* J 4-^-uij <_A (3-">j! Sd« j IgJL u jl dlSj 

; ^gJJ La AljJajl a j& (j^uJa 

.Network File System (NFS) -i 
.Structured Query Language (SQL) -v 

.X Windows -£ 
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aj diliLnJl j_« f. j_a. j_kl j_« AJJC. Akb ASjJajl a^A a$2j Lj£ 
diljLnjI (jLuij) alj ^^Sj tiLSJ j <j_«iajl j-C. a£j_uJjI L_aijj Aic AjLuijI 

_ jLoljVI l&OJC. ' *°*j"' ^Jill 4_}ali]l jx (J^iaJl ^Jl 2<j>*ll Jjxj La^JC. 



jaj cUaiJ ^1 aalLJI ^ j Transport ^ j^ aIA^I) -4 
4_^a.jj| cjlifLJl j User-Oriented ^' "'*N 4-fr»Jl cjULlLJI 

.Network-Oriented ^iiJ 

(^ uH plj ^,1 ^ ll till jLull 3 JJ^AJ 3 SfkJl flj & a j 2j 

eLkkl jjaj ^Ij^Vl «^> Jj^j j-« jSuIIj aj2j L£ 4 Segments 

j 4 J mlLajl 4_g-i.jjl -I jkluAj j L_Lml Lajl L_)JJjlllj j jl jSj jl (J-aiJ jl 
Ig-a^Hjailj a >■»"' AjLuij (JLuijIj (Jffi ulJI jLg-aJl ^^-3 A IjJaJl aijfc aj^J 

4_jjj& (j_c <jjj_ul« ^^—^ j Network ** * " ^ **■ " 4-Sf3all -5 

4_pL« jjjL-ic. ^—ll ftl *i LU^fl j * jlklajl jjjl_isjl 4_a^.jJ j (_Jjl_ul^>jl 
dlJjlj) jl j-ic jl ^jJjjjSj) .1JJJ UJ-^? -^ ^g-UalaJl jl j_isJl 

ll^j jj-%i ^ jUi jl jjJl U 1 23 . 1 23 j 23.123 JS^ll II*? 

. 02.12.3A.D1.23.AS JSJill 

j (_J_ui^<ijl jLg-aJl jaj jLul« l_ijluJI jbiklj AljJaJI ai& aj2j j 

al& j^jja j_« J^*j Routers ^W-j-*^ * j*?-' u!^ '^ ' Jffi^ l 

ajLLJI 

j_c <J jj uiJ l ^^^ — a j Data-Link 3 — uiJjJl a SJaJ l -6 

aj LUJJj f»J-^J J dlljLnSl Jl A3J I "I j (jLuijI jjj j^il jlJl ^5-JC- ^ laiLa Jl 

f.\ j^ki LgJj i, L . ;-Ti j Frames er*-^ j*-^ el j^l ^1 cIjLjUaSI 
a£^j cjUjk« ^Jc i£j±*l jd\ j Trailer Jj^I j Header <_^ j^ 

.eUakl is\ j-a dlljUaVI jlk j-« ^SUiil 
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La luj] 4.^.1 j^]l ^ a^Uli ^jt, j Physical 3».d »»iti Sa^Uti _y 

i-<l a j Hi al> Ifrila uiljj (J^US j J i aJJ ^j]| Ajjj^]l (jifl jiJ 

( _Jj£_ i 21j (Jj.SjjjjJl aj-ls ^j-Jj! 4j_uAj2jI 4 la^jl (-5 -le (j Uaj 

Protocol Data Unit ^ W^ ^Li^ oh s J_J cjULJI 

.(PDU) 

j dll -llaa.il L_ajj*JJ (JAJijJa <_|£ (jj-l 4 I i ,-iUjl 4^-i.l jjl aoSJ j 

ai_& a i in j 1— }l*Jl LgJjLaJ ta ..ill 2 ajUll La jijJ "'^ lllLaJ aJl 

.Primitives <^LA**J' 

6 Jjl a Jl 4 ajUll ^Jl ( Jj_ k ^ajJlj 1 j If- 4 Sfla (CI f J-*i (-S -Sj J 

Service Access Point c^^ ^ j^ ^^klou ji aj V Upli ^^lioJl 

(j_« dlljLnll J_«J ^ liala i Lj aS (jlj_i*jl I.AA J j i aJ (j-£-«J J (SAP) 
' a-^J' ?Ll3aj groJl I^J AifL (JS ajull (j^j Jj^fl ^-S^aJl ' al i ^J J 4_DLk 

.NS AP ij<""j Network **'"'.' k* *^** ^ ' ^' a '.'^ <_J^ <_>aL»Jl iii«Jl *jJ 

.1 i^j .J jJ^oaJI jjx 4Jli ^j^.^ AlAa (jx diLLnll jjj-« Aic. 

;LaA diLiAkJl (Jm (jj&jj 

.Confirmed -1 
.Unconfirmed -2 

Primitives cjl_iL*Jl ^, vVi un Confirmed 3-^aJl ^-k 

■2U131I 
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.Request m^ 1 -1 
.Indication »j^V' -2 

.Response -oil -3 

.Confirm JjStill -4 
: ^iVu . r^ Unconfirmed ^-^ ^ U 

.Request m^ 1 -1 
.Indication »j^V' -2 

,AILLs 4 aJaJl j 4-i.jSi« 4 aJaJl Jl L_)jjulLaJl 4 aJaJl a i u2j 

; CjULL £Ajoi <jx OSI UJ^J 

-4 'session -3 'presentation -2 'application -1 

.physical -7 'data-link -6'network -5 'transport 

.Interface ^r^ d^>\i U^ ls^ 1 j ^A 3 <-& u# 

Project ls^W-* u'j-^4 ^' *^ uj (J-£*il o^j- 1 ^ uj^^ 

.802 
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Project 802 ts^ 

.OSI t 4 Project 802 a&^-I 

.Data-Link ajLLj Ajc.^>i!l iiiUjJall i_ajUa_oj r- jji -2 

.LLC 4jc j^ 1 A^iU] <KjJ| cjUikJl j ^Ig-ai] i, L^aj -3 

.MAC V^J^' ASfkll <K^Jl CjLa-laJl j flg-al] l <>^ij -4 

^j^Ji j FDDI j TOP j MAP j^L^ l_l^j -5 

Lg-alAilluil 

j CllL-AJij a ikj ■■'"' ^^-Jjl Cl)l£j_ullj ?r.n Lin JJjL*-a j (JJljjl *"*" -^?>j) (j-a 

Project 802 ^jj-^> j |j -^k IEEE 4-4** t:lj - a ^ '^ 

.OSI 



2 j^ >* j ^jjj^JI ij^-H c^j^ cs-^ 802 ^>!l ^?-jj 

.1980 r le c> 

:^ L* Project 802 £jj^ o^^* ls-^ 
.WAN ^^ cjUjix -2 
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j dlljLnjI ^—ll (Jj_k^ajjl AAJ^>Ja AlaJ A^AuijI AJJUaJ tllLLk-al jx 

: Jj US ^a 12 Jl Project 802 o^y^ f^J 

^i>MAC ^fj^I 3-L1JIj J-Lii. >a j 802.1 -1 

Ujjbj j jjjorJl cjlL-aljx ai*j j OSI ^ Data-Link 

^-SJa j-* LLC 4-jc jill ^JLUb 3-L.la j-j* 802.2 -2 

.OSI ^ Data-Link 

cjISa^ ^1 CSMA/CD c^li^l^ ja^j ja j 802.3 -3 

dijjjl 

Token Bus <^jI£±j£ cjli^lj^ jaj^ j^> j 802.4 -4 

.LAN 

Token Ring cjUjJi cjIL^.1^ jaj^ ^a j 802.5 -5 

.LAN 

.MAN cAS^L cjU^Ijx jjaj ja j 802.6 -6 
.Broadband cjl£^ cjU^I^ j^j ja j 802.7 -7 

Ajjj^aJl <_aUlVI CjHiiii CjU.^Ij^ .li^j jA j 802.8 -8 

4_Ll£laJl i'A<* *H cjU .^ij^ .u_*j j—a> j 802.9 -9 

.Integrated Voice/Data 
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.lilSjJllI (>V cjU^I^ j^jjAj 802.10 -10 

Aj^Lo^JI CjKluill CJli^ljx Alaj jA j 802.11 -11 

dA£j £ cjli ^Ij- jj *j j & j 802.12 -12 

Demand M^ 1 ^Kj-AII j 100Base VG- AnyLAN 

.Priority Access LAN 

: uAf j* u^ 3 J 1 Data-Link 4JLL ^Sij 

.Logical Link Control (LLC) -1 

.Media Access Control (MAC) -2 

j MAC 3-^= oh ^L^jk-Jl jjj-* 4_Lj^ LLC ^^-^J 

l^jjj LoJS alg-<ijl a^A (J^aa Dj j cA^AuijI AJiUalJ 

.LAN cj1£iA ^k ij&&\ jjj ^AjJJ\ JL^jVI (jjlaj -1 
i_ijlkJ| ^jIjjJI ^ CJULnl] ^j^ ■ aJl (3a^l]l t>« ^ij]l -3 



Laj) j Jl i ajl <_J^ *_« LLC ^ '"'.'^ f»^-g-« » J"^ (J J if uH aJ_J V 
; dlLaAkJl (jx p l_jjl Cll^J J^JJ LLC * J Ja^j i ■'"< 



Jj.^j] jU_^a ji>JJ V ^s— * j Connectionless -1 
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^_j 1 ^1 iaj uil jJ&Vl j-*- p j-iJl 11a j ' el_Lki j-o CliLjLnJl j la 
. JSj]l ^ f.Ustki djj.ia> jLaJa.1 4-&J I jjaj SjU J\ i-<1< w*ti 

t_iiL j* ajV £ jill I ja ^ j Connection-Oriented -2 

jj_J Jl i aJ^f I I.Ufc $lj_i.l LS _ Sc. 4_£aljAjl Jj i ^^ j J1 i aljl f.lj_i.l 
- £aJ dll_«_jLtx AiLjJa) aAJ j Jl . >-.*<V I ^AJ (J_j]S j.J ■ gallajl jj jLg-aJl 
^gjlll dll£j uJl (jJ p jill llA a ikj i uj j ft U-^Sfl j^a j-laJl j-« jSfcil 

£_ ji]| Ha, ^ j Acknowledged Connectionless -3 

dlljLnij 4_«^lljullj j-ul^ill jLg-aJl a '■»"' a jLuil (JjSLaLajl jlg-aJl ^^-iaxJ 

\aAj&\ j»l^Jb ^ jiu jjill ^ MAC ^F jill aalLJI Ui 

f.Lkki ^j^.j 4-lLa. ^ JluijVI ajlc] j 4-L*alaJl a j^Vl 
jj-SjJ LLC 4-Sfla <j-* W^ ' """ ls-^' J-^Vl ^Ij^Jb ^>3J -3 

(Jj£S uLaJI j (J-ulj-aJl jl j_AC AiLjJalj 4_JjiaJl A *ig <tj j»LjS3l -4 

^*> j MAC Address jl jjJI <^° c5^ j -U^j-ll ^Ulull ^ >J 
<^i ROM Sj^l J ^s-a tjlj-j-Jl 11a jj Jpj ^2j j jj% V Ajja jl jJe 
Burned-In- ^-^l jlj-J*jl I-^-a ls - ^ i3 j ^— %^' j ^.' *^ 4_aLWj 

.Address (BIA) 

dlLiLniJ (Jjjj uLaJl jLg-aJl ^HjujI j_« i Sol] 4 a ^ jSj-J -5 
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Error-Detecting <^& 3^°i J -^ ' j j >* MAC u>^ 
aijJI I j_a LjLjora. *i_j j Frame-Check Sequence (FCS) 

L-lLuLa. aJJ J jUa^l ^ '"^J jj^JI '— '^^H ^J Jj^>-«ll _^ & . ^JajuiljJ 

^jc. ^jLill (jLS I Jli t J11J ulJI jLg-aJl (jja (j-« <_£ j^J « j-« -HaJl La 

j Lj-La (J^aiaj 11 adj CjLLaII (jli V jl 4jLua> ,»J (5 ill Joxll *_« (jjjl jl« 

JLmiJ SjLbI J-^jJl J — 11 OSI cH W^ CjLLkll j-a l-JLj 

MAC ** '"'.' la al-lkljuilj jikL Jl .^Vl La jLfr* dJjJ Laic 
4_^.jJ| J .^1 4_La> ^^.J li_& j ^.Jj L-aS *J_J j_-«Vl 11-* jLa 

: Connection-Oriented 
jL^aJl <j-* Request <-»^i ( .^K> JjujjJI jl^Jl *jSj -1 

JllLiLaJI 

^^-le. j^ laJ j JialuLaJI jlg-aJl ^ 4_«.lkll i_ilL Jdajuij aJJ -2 

.Indication * jL5j J^ 
jl^Jl ^ Response ^L>LJ j^ J^j^l jL>?Jl ^ -3 

JU ui'il jLa. ,^-i AjiLui jl 4 ajI a^jj <jj-£j .13 4jLaJLoi^fl aoia j JjAiuLaJl 

JjjluLaJI jlfrajl 

j-a -^"' ■"! i £h jdJaJ_uia ^ jjlaJ ^ ?"' '"V 1 CjJl£ I jj -4 

.Comfirmation JjSLlJI jl^Jl 
j_«j JLoijVI 4_jL*i Connectionless JL^JVI ^ Lai 

cja&l ^1 Saia.jll ^ Project 802 £jj^ j£^ ( ^ lijd yl 

(_jjdijJ dilcl j^-lll diVj-^jJj^fll f»3^ (J^ 3 *-^ ls4j W^ j OSI j^>^1 
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Manufacturing Automation Protocol (MAP) -1 
j General Motors 4£j^ d^ t> aJ^I cjll^ii] a jj>ki £ ja j 

.Token Bus fj« » ^ ^Vmn ^ 

•^ j Technical and Office Protocols (TOP) -2 

(i*" 2 j^^ 1 a ^ j Boeing Corporation ^£j^ ci^ t> ^jj^> 

j dl_jjj) i"<Kj ,Vi .JaJ "' Ls — & j MAP J^ *-« U *M "*"* U^ "'.' 

.Token Ring 

•^ j Fiber Distributed Data Interface (FDDI) -3 

American 4_£jjxVI 4_llLj]I jjjL^JI , i %** <_J^ i> ^jj-^ 
^^Lou j 1987 flc National Standards Institute (ANSI) 

2jj ■ aJl L-iLlfyl L*fcLuli a^aJLoiJ ^1 t"K^,l| ^ a Jill J^*-*^ a ^ 

Copper j— I j^L^Jl a^> J_L t 3_lkj j TJTP j STP 
.Distributed Data Interface (CDDI) 

: uAf j* awJa Jl Physical ^= FDDI j£t*- f& 

.Physical Layer Protocol (PHY) -1 

.Physical Medium Dependent (PMD) -2 

■\M\ fl^Jl jC ^JjlolxPHY (JjVl ^jill ASJaH 

.Encoding -1 

.Decoding -2 

.Data Framing -3 

; ^.L U& ^Jjluia Ly $i PMD ^IlL ^J 
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.Power Levels A5LL1I cAjj±uu> JUaLJ j Jluijj -1 

Jl /a v w,iNfl j (jLuljVI d)lg-i.lj dlLi.ljli.1 j^J^ -2 

awJa Jl Data-Link 4JLL Project 802 £jj^ <"4j 

.4iJik^ ciiUij L^ia J^J j MAC j LLC 

802.1 t> ^k-> ^a 12 Jl Project 802 £j>^> ^ 

.802.12 Jl 

: ^ j Project 802 
.FDDI j TOP ' MAP 

.Network Dreivers 
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Network Drivers 4^11 £±XkA* 
;aJISjI jjiJl Jh\ ^Lui jl ^joll 11a (__a Jjl illm 

a j^ja-VI Cll!^ t lVi ^ (J-aC. jLfJ -1 

.ODI j NDIS s j^Vl cj^i^x cjI^I j cUJ CJ £ -2 

dlSj '"JJ^J"' ^£j u"l 4_aUaJ 4 frvlj (j^alj_iJ r- j lu -3 

.NDIS 

^lxjolj ^Ul ^xUjJl ja Device Driver jl J-^ <J*^« 

. jd»-a jig-?- £-a (— iLl ^M\ j (J-axJLj jT'JJ.'"^" UJ* iVn aliaij 

£C-aJj-J ^S^aJJ f-J La 4_aUaAjl aoA ^_a <_uix!ijl « J >-"' ■ iU j)J (Jat-uiajI aUaJ 
j_^i 4_aUaJjl j (Jjir iVnll aLlaJ JJ-J ■ ■ I ul A.*UI aj_j ■"' J"-- t 4_aUaJI ji-iuLa 

u-a«j (^ J*-^ J' £^=S j^ jjj^^ ^ jL^i. <_Ka JLJLj j 

US 



•^<u - 'i!l AiUaJ ji-uLa (_UjU ' *°J^ _>ij 

Clll£j_uj (Jj3 j-a l^JtAJ i aaJ adJ llll£j ul]l dlUlioJ jl alxj jpj 
j ^illi^a (j^al ji. AJjUaJ <_j£j jj^J (jl jUli.1 tilligi jLllj J i A ilia a 
£C-al^}JL jftj }j-a£]| fl j g-^.1 « .Laa OJj jj 1 il aC (JdaJ uLall j-a jj£j ul 
liSJj j-a V-i-J J ' A£fjill <iUaJ p Ijii j-a p jj j£ x-a <_LjiiS 4_aj!lll 
jj-a (J^ajis t^-^ <j3^* Uj" 2 c -*^^>^ AjaUaJ Jj jj » 1 1 a a (JS jli 

^^^J £LxlJ^)Jl I^A jdit-uij j (J J "•*■**' L^J-" 1 ^-SL\alSl ^ ""° a ^^ic jj^J V J 

AJjUalll aJA ^gic (jlit-uilll alioj L_S^)*JJ 
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(j-^-aJ J ' dl^T \%a\\ adA l-S -lc- UJ* tin It »UaJ (_C jlaJ ULa.1 j 

jl-g-?. (CI jl 4 at Lul] 4 aJiLajl A£^jull! dujij^l ^-3j-« (j-« ^3 'J *"*•**' ^ a d' 

jj_j j A^AjjIII AjJLlaJ jj-J Jl i ajl JjjijAJ A^AiaijI CJ^JUuLa aj2j 

>* j Network Redirector ^r^ JJ j^jf^l ^ ls^-*^ ^>* 
Input/Output ^W^ 3 JW^I <d^ j i -^lj.i t wil l 5-Ujj j_« * j^ 

_ L_ljl3aoll j^T-H IgJj j^J j jiJl jlfra j^Jt i"ilaLU (I/O) 

ja^laJl jl^c'^l ^lxIjjj (J^-^ (j-« ^-SUaJl (_>*-" L<1 ' .'J' "*" ^ 

' -U i gJl (j^aj^Jl ^j-lfc U* " 1rfl 'l l^* LiJJ-^ P"4 J UJ-^"' (J-^J-^I LS - ^ 

MAC ^JC J^' 4lJa]l <j!iLk (j-« 2<; *ll AJJLkj iIlSUui* (JaxJ 

.OSI^ Data-Link aLLI 

^—Ic jli 4 ilia a dlV J-^JJJJJ a&Aj 4iiia Jl (JJt unll 4 aJaJl (jl '"'J**- 
I Jl j 4 4 ilia a j SAlscLa CliVj-^jJjJJ a&Aj (jl l& jjAj a£j_uJjI AJsLLj 

4_Sal jl« 4_k^aLk dxXit-uiA 4_jIjS jj"*' 1 "*"" ( _ 5 -lc' jli (Jl^l j* 1-^ u^ 

^Ljaj <_)_«& (_^l JC ^IVill J I VI t J;}*^ <»UaJ jl JjSjJjJJ (_JS £_« 

Network Driver Alfj^l <Ji^L> 4_$a.1 j j^^jou L^ jjj-Lj ^ 

.Interface 

jjjl_a_« o_i.l *_-« 4_£il jl« jj-SJ jl a£j_u!jI dxXx—tJiM ^j— ic- 

lAJlnJl CJl^ljJl 

Network Driver Interface Specification -1 

. (NDIS) 

.Open Data-Link Interface (ODI) -2 
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4 aJaJl L-ailJ NDIS 2—* Cj-^ J-^* dlij_uljjfLL« ' J 'J.' u£ ^LxU^J 

.ODI t- Alaljax ^ Novell NetWare 

J J i gal 9J (j— C A£j_uijl 4 SI LaJ <_j j_*J dll £-^.ljjl a.1— & >J— SJ 

p | jj*^| (j_c. dlVj-^JJj^>Jl UJ^J ^ claJluLaJl 4ilia Jl dlVj^JJjJ^ 

.iil£jiSll cjliLkJ <iiLkJl 

*_« 4_£al Jam dl^T uLa 4_jtj£ ^^i^ ?r U^il (JJ L#*-"" *UaJ jl (JjSjJjjJ 

ODI j' NDIS ^-4->l j 2—* c5^ j^* ■^! 2k j ^^j"' L>*-" L<i j *-^^j 4£jjuj 

j diaj-uljjflxa lfe.l^aJxJ ^^-ijl A£j_uiJl CIl^t ulu 4_g_i.lj » J aS 

;4jM| CJl j^b NDIS c^ 

^jj 4j£j_ui Ja_jl jj jl i-<V1 . >■.*<! aXc «_« (_J_«lxjJl »J^-"' ■■<**< -2 

diajjl (_>uij 

;4JljJ| ^J| jo Vjiaix jjfL) NDIS <J*^ <_£ 

-Li _fLluijl (JU^ajVI JJC- f»_>^' J .''**' i ul J cJ-^j! -1 

. Jjaj^l ^UaJ *_« '."^ ^J L*J 2<j *tl <aLkJ AjkiJl Sjlj'VI -2 

cs-^j j ^f-^ 1 4-SLki ^ Input/Output f 1 -^ J^-^J -3 

.W^ Interrupts ^JalUl cjUIL 
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_ dlLo jla-ajl 

.ODI J NDIS Li^ljJl 



a< wTill ( j x | jjljjaj <&l ^LuJ (j) (JjIajI (_jjjj^jI QjfLlui 
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;AJlijl jjiJl Jh\ f.\A (jl (^j^jI Ija (__a Jjl iIIlu 

A£jjjJjI IgJ (jiajxJJ JS ^Jjjl AjlaV' j^^ "" j'"~. J-^J 11 ' -1 

1 a \ s. 4jL3 oil A li iS q 

L^laL 2<wttl J| £j]jll AiXJ L-kj-aj -2 

jJ^j^a^Jl jj^lkljJ <JajalljJ Jjlj^ill AjLo^. 4jjL£ -3 

.ACL cjUj^J C j£-4 

.CJl^xJl -1 

.cjULJI -2 
.jjljJl -4 

<JjIjlL«ijI dlLjljJl Aj-uiLuli. (_£.!« Jc. A^AullI (3^1 4-i.jJ .liixJ 

4 £ Uill l j 1C- 
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(JjiS (j-o l-gJl (Jj-k^aJl Ajjt >^i j d)l.ls_Jl (j_«l (jx .l^tlll -2 
lfr»-i aaJ3 jjLulaJI (_jjjJjLL« l_al 4_aLaJl AJC dlliUJl JJ° ujj -4 

National Security Agency 4-£o*Sn c^j-Sl <j-*Sn 4_Kj 

.(NSA) 

CJl—Sj^x j^—lc c^J-^J V a j$^.L_J (j ^Vl mJ l AJj JJ -5 

a.i_A (J_k^aJJ j i 4.AJ i a (_^<al^)_3l la jl 4 Uji , U ^ j| 4_j^« (_j*al^)_2l 

j ROM Boot Chip £3LS *-Sl5j r IJilM.b cjbjjJLi sj^Vl 
La jl ja.1 alj ^^Jill diLiLiajl * j<^ (Jj^. ■■'"'' 2-*'^ A ^"'"'^ -6 

a JjJjJaJl Ale ^"'-^j"' a£auijI ^jJC. 

Jj^ajiJ jj^ ^kj mail Permissions ^j 1 -^ eLJacj -7 

' -i aj 4_llaJl aAA ^-i j 4 ur. 4_xJfL l_i ma <_J-£ CjIajj-JI j (JliLjLui! 
Ig^al laluib (jjja^U r-Luuill d)l.l*_Jl j diULnll a£jLul« 
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j a U uii Vl j^-^j Rights (jj-^J u^^j-jolJI .^j jj -8 

; (jjlaJl j fCJjl ■ ^"'" eLLc-V (jLluiLuil (jLiliaJ lillJA 
• J J J** ^ * . ^J"^ " AS jbuLaJI - \ 

l_ljJlxojl JjIjaSI (j^i <_)£j Jjol 4_aK (JJjAaJ ;»ij UjV J-laill ,^-i 
^Jjoljl 4_*K Aj^J (_jx <_Jj3 (_jx Jala JjI^jajI a^J (Jjj^ajW ^ J IgJ^jLuLa 

al Ja_ka a$l j_£lj ^^..Jfc (_J_& (Jj^ajM 4_i.jJ i J laJ *_lLljuiJ L_«£ 

»JJ* ^-.ll ^iij| ^jolll 4_a]£J \Hj a\ (_)xl£ (Jjju^aj 
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\2L\1_ 



pcguide ^aSL» 







PCGUIDE :*£jLA*JI f-ol 



- :jjl> *JI CW£ 



:Jsi!i iitljiiJI jjj* i*J£ 






*| tUUJ 



^L*> 



4_<d£ .a-lij-uLaJI (Ji.lJ jl — aSj J t jj" ^ •**■"' ' "" ^ r, j,--v ,» jl . w"i . .< .- 
I.AA (J3jJL»> (j-JC- *Uaj]l L-S^xlll (JjiiuTlH aUaJ Jl (Jji-ilt AJC. JJJ-ajl 

_ a •>■*■**' I " a (j£j Jj£l ^ a£^J A£jjaijl JJ-1« 1— J j (JjjLuJl aUaiJl 

dlL-ajix-ajl 4.1A ^)Jj-aJ aJ_J jjj-aJI 4 alS j .a-ul^l (Jl-i.j) AJC 

Security Accounts Manager cjU_uiJI u-J jjj-* ^Jl 
cjUjkJl jLi Workstation jl** ^ £ jljll j^ 1^ (SAM) 

Lai t jl frail j-i A dla aJl j-«VI dlbLuia. CllliUj a^cLa «-a LpJjtLa aJJ 

Jl UULuijI alj cjL«jkJl jLi Domain (3-Lj Jl ^ jljJl <jl£ I Jl 
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jLS IJli CjjLki]! diLLuia. tliLLu S^&li *_a IgJjLij (cill SAM ^jj* 

(j-a « "'"J a v *-** < ULaJI (jLfl ;jj"- 11 ■ a ^>J£. Jj^J-aJI 4-a]£ jl a ^aHuLaJI ajuil 

a^lj ^jill L>«Vl j»UaJ jli j^aja i a Ul£ IJI Lai iaUaiJl Jl Jja..l3l 

a j^i a , lVi uLaJ b aUaiJl L_Sj»J AcCCSS Tokdl £ Jj ^iiLkl jl^-ab 

;AjjIjjI dlLajla-ajl Jc AJJLLJl a^A (_CjiaJ j 4-a.jJj 

j-* j Security Identifier (SID) ^Vl lJ^xJI -l 
Ai^aj (^1 ^ j Group SIDs 4_cj^?^l cjLijAx -2 

a-laluLajl IgJ (-S -alij Jjl ^ < ~J"? " 



jiaJl (jj_iJl cJ-iLaj ^ j Privileges ^1 J-£*V' -3 



ciLl 



ll uiaJ 



jL^ajVI (iliijLa^a AJ& Access Token jl-^-a) ^ 4-Ji La£ 

.Remote Logon j*j u=- 

A£j_uijI (j-al (j^. ' - 'J a a " AJC. Igjlclj-a ' -LaJ Jjl JJ-a^l (j-« 
j (j^aljJV dsl£^)a_a j llllaJ lajl <_JL« JjIjaII (jxl Jc 4 la3l a Jl jA 
a.Ufc al laj m^f ftjjl ■ -^ (jJ-AxJj 4<j .Till jJ-l-a ^j-% ^^—Ull j '"'1 ilajl 

.JjIjaJI 

; Jj La dllilajl Jl <_jjj-*a_all JuJ J3 Jjl fCjjl ■ ^"'" (j-a j 

'"" LLaJI fujil j (_j^a^)*J l211 JT_ajuU j a(.\^i tzJ^j^slI -\ 

_ CjLniladlj AjilJ ?tJ^>juiaJ -2 

CllLilajl (_g jqa a J (Jj^xSjIj ft-ajuU J 4jIj£ ?tJ^>juiaJ -3 

.No Access ^l-i^V 1 ^.j 1 *-* -4 
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(j a A C j "-^ a jl ajlij uLaJ 1 ^ La j S-a-a ^U j 



■ ea-U 



AcCeSS Jj^^J^W f ^"' A_«jla Jjl j^]l ,jx -ij>« (_J^ '^"uj 

c3^ ACL J WM r4 ^jkx cJ£ j Control List (ACL) 
. Access Control Entry (ACE) W^ 

j Jjj_«jI alAai-uiV 7[JJ i aajJl ?cj_a "> *«*- ACE *1— ""! pJ-_j 

?Uj i_*iill 4 ^_o1<ia1I A JC.j^ta a jl aAaJ uiAll SID <j ^ <_£ J— -^-^ 

j^la ja 1_« ^ < ~J"^ a JAl« (jl LLJajjal ^oJa '^JJ' "***'" P jj J' AiLjaVlj 

ajLuij) aij ij.ia ACE <j^ ^— * ' *°'"' ^J-j^ ry^-^ j **■' j^ ryj j ^ 
SID ^ ACE y?i^ j i-ii-lL? o^Lkll ACL Jl -CiaL^I ^ 

: ACE J J^y <^> 

.AccessAllowed ^j*^ Jj^>jil -1 

jl£ I jj U jLiij ^Lj j AccessDenied £ j^> Jj^jll -2 

.No Access j* Jj^>jll ©j^ 2 

. j J>a iJ ACL 6- ACE l£ J SIDs f ^ u- 1 ^ 1 SID ^jH« 

' "'j^j ACE v^j^ f-4 2000 jj-^jj j NT jj-^jj J 
' AccessAllowed ACEs cM AccessDenied ACEs oj^ 
^i^ AccessDenied ACEs t> f ' J ^^ SID -^j I JU 
AccessAllowed <J ( *^.u ^ VI j jjj-JI Jl Jj-^jJl j-- 1 
^Lkx SID J^ j^j ^ jli <=*!! A^jioJl jj^l t> jSfcil] ACEs 

_ Jjj^ii! (Jjj^a_jjl (_jx t^LiLaJ jjA^J AJLuij (jJa^jLLuia i^lL -»' aJ 



! O' _J^j' ^j-^^'" 
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;lg_L« j 4< i) Till 

4 dll—jLnjI j;« ''■'"' t llllj ■» Jl 4 jl aa t QLa^aJ ulJI L_1JJ^_J 
^—Ic (_^j_aj ^gJlil dlLlLiajl 4_ial jx t (j^al jIV 4-oJ^C- »j^-^l al.lkj 



; (jjlaJl j ?cjj1 ■ ^"'" eLLc-V (jLluiLuil (jLaliaJ lillJA 

A£j_uijl (_j£LuL« (Ja. (jl ji*j <usl p.Luj j) (JjLJI (Juj^jI (jjSjjoi 
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;AJlSjl JjjJl Alii $Lui (jl ^jJl IJA (__a Jjl liim 

(j_*s J J' 8 "'" (,-3 a£j_uijI a jl j) ^txl j_j alAklLuil LjI j>J Jj-ajj -2 

(j£ljjLa dlj.1^ (_)^a^>3 

(j^J j t4£j mil JJ-^-« (»^-« (j-« SA^tj a£aij1!I <_J£IjjL« <_^a. ^}fA*J 

; ^^ Lui AjSjjjJ <j£Lul« ClijAi. (j^i AjlijJl (j^oa IS 

.Al^UIJAJI^-2 

j *-»■ » j j (»1-j£M ^-^^ a£j_ui!I jja-« (jl_a (jjj-ui ^— « <j-il ■4iL->-2aV^ 

;<_JiLa Clilf.l^a.VI 
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jjj— a 4-__j__i 4j luLLJI (jjL-Lill At lu J^Sj-J j— a J-£l-ul -2 

.l£jjj ^ k l jW l ^" *■' j?") -3 

jj-lc 4-jiil^aJI j 4_jLa_aJl j Llj ^— -^**<" al g^aj a laJJ uLaJl aLii I j) 

a< wTal jj.la aj&LuiaJ 4-Qt j^i jj^J (jJ Ullii 4-a.j (J-*^ 

4 laa j_a If j_a. jj-£j jl ' . ' T'J ^ g 1S1 m a <_J_a. j A£j_ui!l ajl jl 

4n wVill ^j j JJaJ A-a _&a3j j JJ*~" 

4-aJ^j\m-aJI ASjjuill * 1 *" > ^*** -2 

A<,n1\\\ AjjU/uhVI S jjS1I -3 

4 " jaluLaJl dlVj^JJj^flJ J ^ aJ ' -4 

Cl)l.ls_ajl ^ji 4 " laHuLaJl ^LLjlLaJl -5 

4jL2L_uLajl Cl)ljJJ_aJjl j dll__i.ljla.Vl-J t_-__x_j_i! (Jja txU -6 

_Aflu__S 

' -1 3J Aj£iiia_l (j£Lu-ajl (j-a AjUjjI dllfl^a.) j CjLulLlul jl LaS 

4____J| ^k Ig b ^ i __i 

l^-L La t__lf.l^a.VI J Clll ml j mil a_A j a ■ g-J- (jl ' -la-j 

-c __alj__k.l ^Ljo-dS aUaJ jljcl -1 
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dil_jLnjl 4j ml ma j 4£j_uijl j-^aJ UaSj 4 .lial dilflj-a.) -2 

L^a a£j_lojI dlUj£^i J^A^' ^ * " JaUuLajl jiiJjLLijI -1}^JJ -3 

^^Jc. (j-jJalj liLlJ j c4_a.LaJl AJC. Ig-^Lk^a) j 1 gjj ^aJ j IgJjU (J^-"^ 

AJC. dll—jj's^n j dl^T uiiall j £C>il j_aAj Jrft"l ulJI i 8 "'^ ^"'" -4 

(JAJ 4 jUl jWVI if nilll j dlLjLnJl *_JJjJ 4_iaJjk j JjJ_ajI Clil_«_jia_« 

j (JSI ui^il (_J_S cjj.i_a. Jj-^ i ■'"' 4_jLii! Ia_iL« j ±&Li !_«£ cdiljjj—ajl 

-LJfc L-^a!) p J_i.J_S 4 aJala S Jj___aJ (_3_l__jjl 4__A <_J__i ___i__ a_J Lgi-J 

,____ I j J-_ ___!___. A_L___!l 4_jjj| j^ j a jtaV »___iaJl ^J j___l 

l _Jc L___jl _cl_u_i j (JJ I _)£iLu_<s till j___J 4jJ jxJl L_Sj jjajl <___& L__ JX__I 

(JSLu-Jl a_^J Jji_- jlaJ 
(3-LtJ- (_s--jl j 4£j_uill a jl jV C_iL__5 (ji-. <i__ ISO 4— y* ^-sj-»-i 

al_______l (jjc jjj1__j _lxj j (Ja u-i ^^--jI j 4j mLa Jl ajlJ -1 

j A^AjiJl CliUjS^iJ a^ajj j l_sj*j j^Jill j CjIjI^cV' S jljj -2 
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Jjlj-a j^—ll (Jj-k^ajjb aaaaj j t_liljJ ^gjijl j (j*$\ ajM -5 

a.IaJ '""" -'■»"' J (jl (_J_Aa 4_L_ola a J-la. J l—jiij J— a$\ (JgJ*"' '"J ^-9 J 

i!l)j.la. (j_« 4_jLa_olj Lgjt^aa 4_nc. ^j-Jj! i-<1jM . ^^Al ■^■j^ . ^\\ jl J^^H 

_X«i ( "uV> ^Kiia Ja. ^ Lgla ajliloi!!! J 3 la * a 

^C-alJ^J ^5-^ ^ J ***'*•**' ^ " JfllLajl 4jaJ_ulll JjT tin it 4_«iajl ' -1 lc-1 

; d)Lajia_«jl (Jm p I jjl (Jj^J £- <t ?' <j-« ''J'**' '"J J ^ 3**'" •*• (jc J^J^J 

cja-jaij ^1 j Event Logs ^1-^.Vl J j-> >» n cjL«jkx -1 

^gJ ^cLaiJ ^gJlil ilil^La-V j-« L* J^c j A_ji«Vl CJlljaAj]! j f-1 kk^l 

(jSLuLaJI ^j <a la luJ 

2r^ <^' j Usage Statistics ^I^IujV 1 ^^-^^j -2 

4 jaj^ j Jjl j_aj| ^—Jl (jjl_k^aJ (JJ^— SI jj"^"' '""" (j— C t — ! ' «jla_a 

l^J -^al Jialluil 

cs-^l j Performance Statistics *^Vl cjUj! >^ j -3 

JjJajI Sf.li£ j aj£l^jl j £ul*_ajl al-lajjujl jc dlLajixx » aaJ 

dlJjjl j_a (_J_S ^^-3 4lj1_ulll d)L_a_ala_ajl j_a a illj m^fl (j-S-aJ 

(JajuLaJI dl3jjl j LS AjlaJl 

aj fr^-^H Ja_ka (_JJJJ-J 4_jisl^aJ dll ajia-aJI a^_& * aa. j-^aj J 

Ljajl ^aJ (jc. 4.L alajl a jg-a.*^ J (JJ 4 T na-a]l 
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[GJOalOlQl + |m|x| a|'..l a| 

,dd — i n#Tv 




ul Jt -II l±A ^Ji la.- 1L 
JlLt \^ >»& Ji* j^ 
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.IBM's Netview sit -1 

.SunNet Manager -2 

.Spectrum Enterprise Manager -3 

.Cisco Works -4 



A£j_uijI a jl.il (Jj-£jJjjJ al.lkj_uAj cilj j A£j_kjjJl d)l_jj£x (j_« <jj-^-« 

Simple Network Management Protocol Ki > M .^ 1 

j a£j_uJjI a j^^.1 4jIai gJ a^kluij (j-alk <Jj£jJjjj jA j t (SNMP) 
a< w^ll diUjS^i *_« (jclajjlj 4 " &LJI ajlj^l fT-al jJ ft-a-mj 

1_& jijJ ^jJiJl dll—ajla-Jl 4_aj (jLa-kia £C^sl J_ill aAA »J^-"' u£j J 

Ig-Ls jj^aiijj j 4_iO| 

a£jjIlSI j_ail ajLuill ^J laaaJl «-al jill a j& al^ajjoiLj « J lalj i "**' j 

j tdjL^.liia.1 (j^. 4.1 i ^°" dlLajla-aJ ^LxLjjJl -^J j-^ ^^ J ' g-^J^"' 



313 



_ dlLsjls-ajl ai& LJJ '•*•**' jjS .- v *-**' ' "J (_£ j^^* j"'jj. "^ i_r^ W* "?•**' ur^' 

ji.1 jlg-^. ^gi dllc.LajjJl 

4-KjuiaJl ' -IIlu <J_>*^ jW^I ^'j^l -4 
^_fl jjull dlLajls-Ajl ( jia*J » aaJ f. JLlJl ' -La^J <KjuLa (ij-la. -lie- 
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.AjfLliiJl 4*jUall J^kloib 4fiLJa]| jjxJalay V -4 

<Icja^ji *_xs jl .1^.1 j a laJ I " a *_xs ^\lLa AKjjLojI '**'**' la (Jg£ I AKjjLojI 

(JLaAa UiLaJl jx 

jl 4 lj laJ jl Ij^a T^aLjjJ L-U-i alj .IxJ <K uLajl ' - U ^ (JA j 

al a i ajl jl sAJ^a. d)l.ia_« 4iLja) Jxj ^KjuLajI aJlA ' " * *>■»■ JA j 

I^SA j J-la. jj " laJ i u a 

j i^rXj .ft (JSLuLaJ I JiAli. ?Llk-alul a Jjj ^aJ tajli A^AuJAj JJ-la£ 

<_J-a£l j^C- 4-jLj£^s (J-afc (j-a A^Hll j aJ_a. ^Jc ajolS (JS jbiklj IajSJ 

; Jj La (jxjJaJJ ^3 dlUj£-ajl a JA j i 4-i.j 

.a£^£1I CJliLkj-1 
.Hubs cjU^JI -2 

.tSLLSJl j tSbLuiVl -3 

.dibjjJl -4 

.u^jl' *j*^' -5 
.cjVj^jjjjJI -6 
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Jj i ua II j d)1_g-^.j^ijl j dll Jj^ajl <_jla (jL^ajVI dlUj£-a -7 

CJbljJl j 

A 11 \" i "I jl ajLjiklj Iaj) <K uLal] l_lj i u all ^j-lc- ^-SJ-aJjl AjjJ 
A£j_uijl JAl<a « j laJ i "j (jLla-VI t_llc.l J j c^KjuLaJl C-Jfi u 4JI (ja ^1"<ll 
4_lLaJl ai& ^ji j (_Jjulaj jLia-VI (J^ 3 *-^ J U^ J ' ^^-^ *n< ,* Jl j^, 

aj&jSlaW mii u ^c^sU^Jl j' Jg . ^•^" < ' < "" a£jju1!I 4*^.1 ^a AjIc. jli 

Aj£j_uj <_j£1_ula ClljA^. j_a 4_jLajjl £Lxl— J^)J (j a i aJJ (jl '.' ?-J 

j A sX^jW (jic. Jc LJjajJl j t_JJj^ijl cAjiil j^ill t lijUA."t» 

JjT unll aliaj *_a <>■%, a la C1)1£alu 4 j\ jl joal jj J Jajjail « J laJ i ■'**' 

j <_j£1_uiajl ^j-lfc l— SJ-xAll 4->^aj >-»A.*t* a jl j| ^c-«l J-J al-lkljuil jl ^gfLfiujjl 

; i-<tjU4 ( j JLa ^j j^LuLaJl <jaJ 7-^*'"" t_ijiujVI ^aj 

<K_uLaJl ^Aliia jc dlLajla-a £-a^- *J ' 4-KjoLajl Aj^oJjl AjAaJ 
a_j <K_iLaJl ujjtl J^ .'"'^1 ^lj-^1 f-J 4_Laia_ajl L-jIaju^Ij A—ajla <_J_aC. j 

_<ja. Jl (Jjjuia^aij ^cjtlijl 4-uiIjJ 

<&l pl—uj j| 41 mliuJl ai-& ^j-S j-lk^l J -a-iLajl (JjijAjI jj£j_ui 

_ AjljLuj (J^LuLaJ <J>^ !^J^ A^Auill jSLuLa (Ja. jl^oisJ 
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.* jjUl IP jjjUt aKU cK -3 
4_x-a ^-;"'j Jl A£j_uiJl a i£ (jLa A£j_iiiiJ /g j Sill j^axJLj 4_Ljjj (-s -ill 
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:<jL Lt liLiiSSlI j tibial JSL3L. lU^j 

(jl i*J 1^-gJ Lgj 4 I i aJ " 11 aj_^a.VI j a£j_i!jI 4_jjj j— « (Jj ■"*■ "" 
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lj lillij (JjjLj ^La bjAJ tilLoJl (j-a_ai J3 uJl j-a jLS I J) 



^ ^KoLaJ l £i_&x Aj^aa] Terminator ^. vVu i i t ^jItu i m L»£ 

a uiSJ '**' ±aJ <£j_uill ' *° i adla ; __^ x_L jl—gja. J - ^°; a_3 - 1 




L^£ (jjAuiSlI ^ ^jiaj Terminator l?* 1 ^ 1 J^jj ^ -2 
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^_j La£ <K_uL<i]l 1-La.l i a a ulSll *_« AJLLuJt SjJakJl IjjU -3 




(C AjI ■-*■■ m]l (j_« p j_aJl ' a\ uJjSI J3 mil (j_« ?u_k^aj Ia^A j 
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Time jl"£?> yjj " ^"' ' "J yjj' ^' ^"'"" i*<Kw*ll ^e JJA« aiaa a 

Protocol <_J-^ si jI jl Domain Reflectometer (TDR) 

.tSfcLuVl l£LL« lKJ Analyzer 

(jjg «J tal_iA liO—ui^l j^^ ^ IS uj « (j-C. '*"< •*-.'".' (»J-^ L«.l-5c 

?^aLi JL^j <L-ajx (ibLjjVl J* -1 

J-^ -'II JJ l^u j a 1 JJjS L^ u&l J «j J & -5 

?a£aj^1I CJliLkj dilL^alj^ *_« libLuiVl (jal j2 <Ja -6 
I jAj^ix j^£j .is 2<w^ll cjULkj jLi tSfcLLiiVl Jl 4iLi=VW 

' *J*' ' "***' J-* AjSj-uJjI dlLsLLJl (JSI uj o <_J_a. ^_3 a jJak <Jjl 

_ 4 ■» la£S a 4 IS uj " (J j I 4_aj|j <KjoL« ^A (JA C^KjuLaJl 

L_aijJJ aJ 4_Lslc A£j_uijl (jj-Sj (jLS c4_«j|j AjSjuLajI dl3l£ (jli 

liLllc. (jj-Sj 4_jli A£j_uijl 4_aUaJ J JJaJ jl AiljJal IJC (J^iajl (je LuLgJ 

:JjUx^hJi 

4_aLkj (jJ Aj ujUJI 4-^.1 jJI ^—ll 4 1 .^»jx libL^Vl J-* -1 

?(RJ-45 jiAUI, BNC, ) ^1 
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,^-k cj) Jj_cVI £— « (j-alj35 4£j_uiil 5_aLkj cjbl^_cj <_)_& -2 

?4 ^ l^j | .n (Cill ,^-fLlLiJjl T^aL^Jl 
?1g uljj 4< wT.ll Acjjol *_« A£auJjI AJjUaJ Acjjol (jjjl j2 U* "3 

L-l aJ j 4_liklj SK ula ^^Jc. (Cj-JaJ i^LaJ ^<; d\Jl 4_aUaJ ji l_l lc-^l 



dl^bJl A^.i <jj£j JiS l^Aljal jli ^ - kJLJ a ^KjuLaJl dul£ jl Lai 

;AjjUJ| dlLuiiLaJl jl 

^^ja.1 jj b^a a£aui!I dilaUaj cjIjI^c.) ^i (j^ajLxj ^ja.j -1 

.Input/Output (I/O) ^ia jljic -i 

.Interrupt 4*_LlUl ^j _i_i 

.S jSlill - E 

4_«Jja jl 4j_ul1_La J-JC. A£j_uul 4_aUaJ dl^T uLa dl_jl£ I j) -2 

.'.'?■ J LaS Ia J^cj ^JJ ^J ji jh.^VI 

jlj-£j jli tdillj uJI CJliLkj j libLuiVl (J^LuLa <_$.!£. bua 
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OSI <J-« 4-jW d)ULlk]l ^1 .l^jj aJ ajj-^Jl jJjLisJl 

Model 
.Physical aIaL-I 
.Network ^IiL -2 
.Application 4iil= -3 



< ii i 



aj j — « ^i y — a jjjl — i*Jl jl j_ £j CJjA^a. j_ Ixj j 

.NWLink-1 
.TCP/IP -2 



ji 'DECnet < IPX/SPX £tf j-£j3jjj ^ ^a^j aJ j 

.AppleTalk 

a_!U ^ tsLlj j ) UhJ NWLink Jj-^As jj « .< lWij 
Service <-Jj— ^jjjjj £ — « J — **j ^ — %f^ J jj — « flAkj 



-if^ jlj-ic aiaj ji ( Advertising Protocol (SAP) 

. JjJa]Lj (J-aLa. fUJjl 8 j* UJ^ 1 L^J^- 

jl_a a£j_uuI (_>iiij ( _ 5 -lc' dy-^j _>-*J aa.1 j jl jJc jj .uLJ aJJ IJLa 

jSJ j tASj mil LS -lC' 4_*JaiLijl (j£Lul.<iil ^j <aa J jj^^JjAm JLaAiiaLajl 
fljjJaa jj£l j jj£l (jj^J AS (J^LulajI jli 4_*^.J Ja <\£auu\ CA)l£ jl 

JJa^a abi ^^ jJjLLJl jl j_£j St< t3La <_)-jaJ J i^aifyl i\j$\ 

.Protocol Analyzer cjV jSjjjjJI 
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4-^>a AjfLlji <ljJ ^j TCP/IP J>^AsJ^ '^"l^"'"'' Ait 

: aJIj]| cjljlaljUJl jl^cj 4^ o& Routed Network 

.IP Address u'j^ -1 

.Subnet Mask -2 

Sjj^l jJiJl.Default Gateway ^-^j^V 1 "Mj^ -3 



■' 



vamm 



IP Address: 1 1 72 


.16 .0 


.218 ! 




Subnet Mask: | 255 


.255 .0 


.0 




Default Gateway: |l72 


.16 .0 


.123 ' 










IP jljit ^l^lojb 4hj*l ^ TCP/IP *V Je JW c£ 



.jjja 



ji ^Ljoial £_jJ (^Jl ^oilj j Cj_j 32 i> IP u'j-^ UJ-^J 




i U^ 4 ^ J' IP j'j^ L^ £JJ^' Jj^Jl f^J j£aJ j 
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JiLi j Alfjill 4_jja j! The Network ID : JjVl ^1\ 

a ul'llt I.AA L_SJ-XJ J jLuuJl j-x IpAj JP jlj-ic j-x (jJ-JjV jj'*"*^" .' 

. jlfr^-ll IgJ allaJl A^AullI 



j i, l , ;-,J i jL^Jl <_jja jl The Host ID : ^1^1 {->*& 



(_5-lc- 7t_iJal j J^ ulj jlg-aJl ^-S^aJ <_A^ IP (jl jJC jli I J^A j 



2<t.*t l 



l _ s ^£- jj jLgjaJ Aj^.1 j JP jl jJc jj_A*JJ A£j_uijI JJ-i--a ali I Jl 

j jJjLgjaJl JAJ (jiajLxJ liljA^. j^—ll (CJJJ-uj i^Lu jli tA^J udl (JJiiJ 

Jjj-«j| ,_ll f7^jJ_&jl jj jl g -^ II (__!£ j-xs^illuKi ig-lC' ' . "• i -"" j-« j J J ' " 

j J i j ; J al i^J^ig Ij ' *J A^Jl "*-« ' ^^ ^Jl ^J (a IB jjl . ^.-v Uil j 

.SjjjuJI jJijf.(NT 



System Process - System Error 



© 



The system has detected an IP address conflict with another system 
on the network. Network operations on this system may be disrupted 
as a result. More details are available in the system event log. Consult 
your network administrator immediately to resolve the conflict. 




OK 



Event Viewer f lwi > " W NT jj-^-yj <^-a ^j^i >. n j 

,-fl t*ljLfr?. £-<s iiljljlaJl J-^\ J frail A^fjill <ilkj ^^Jt L-Sjj^I 
a jjx^al] jlaJi\ _4J\ jic 41 jjt"i l n a j^a-VI j-« Ijl Jj£" IP jl J^- 
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Event Detail 



Date: 3/18/97 

Time: 2:11:22 PM 

User: N/A 

Computer: NTSERVER1 

Description: 



Event ID: 4199 

Source: Tcpip 

Type: Error 

Category: None 



The system detected an address conflict for IP address 172.1 6 .0 .218 ] 
with the system having network hardware address 00:A0:24:90:66:9A. 
Network operations on this system may be disrupted as ajjfult. 



Data: P Bytes C Words 



0000 
0008 
0010 
0018 
0020 



00 00 00 00 03 00 E0 00 

00 00 00 00 67 10 00 cO 

00 00 00 00 00 00 00 00 

00 00 00 00 00 00 00 00 

00 00 00 00 00 00 00 00 



UJ 




Close 



Previous i 



Next 




•<M\ 



J 



,jj*al\ £Jj| A jl$A <J IP <jl jie J£*^ 
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Devices Display 




If 
Fonts 




F&2 

Internet 




Modems 



Mouse 



m 

Regional SCSI Adapters 
Settings 



Multimedia 



Server 




UPS 
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Network 



£ 



Identification | Services Protocols | Adapters | Bindings 
Network Protocols: 



rF NetBEUI Protocol 
h"NWLink IPX/SPX ColiPltible Transport 
In NWLink NetBIOS 
h= TCP/IP Protocol 



R 

olnpdtib 



Add... | Remove | 



Update 



Description: 

A nonroutable protocol designed for use in small LANs. 









OK 



Cancel 



Proporeties es-^ ^ ; - ^ j TCP/IP Jj-^Asj^ j-^l 
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Network 



Identification j Services Protocols | Adapters | Bindings] 
Network Protocols: 



"NetBEUI Protocol 
llTNWLink IFWSPX Compatible Transport 
h^NWLink NetBIOS 



TCP/IP Protocol 



Add.. 



Remove 



Properties.. 



Description: 

Transport Control Protocol/Internet Protocol. The default wide 
area network protocol that provides communication across 
diverse interconnected networks. 




OK 



Cancel 
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Microsoft TCP/IP Properties 






IP Address j DNS 1 WINS Address | DHCP Relay j Routing \ 



An IP address can be automatically assigned to this network card 
by a DHCP server. If your network does not have a DHCP server, 
ask your network administrator for an address, and then type it in 
the space below. 



Adapter: 



|[1] 3Com Etherlink III Adapter 




"3 



f Obtain an IP address from a 
*" Specify an IP address 
IP Address: 




1 172 .16 ~0 22Q 
Subnet Mask: | 255 .255 .0 !o 
Default Gateway: 




Advanced.. 



OK 



Cancel 



Apply 



.Subnets 



(J_JJAJ (Jl—jJlj j A£j_uijl ( _ s _ Sc. Jj j_aJl 4_£^a. (jiaj_ikj] - \ 



.^JV 1 



SjIjV' (a^- K-' ■ -3 
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jl a£j_u1!I 4_jja (jiisij Subnets '^J C • W )^' cjI£j_ujjI >Aj\ 'UTi 

.Network ID 

<-^J22 Subnet Masking j> <j& j^ 1 a<^\\ ( *_ij2j j_ii*j 

4__jc jl]l cii K; uiH IP Addresses uhj' — ^ *■ fl j.^"^ ^^"< "" 



.Subnets 

^ J^xijoy cjj 32 t> jj^x ^j ja Subnet Mask ^^ 

/ajj^l jJiji.^J Jlla I1a jcip Address u'j^ 









■•>>>.•.}•-:•<•' ■■■:•.•:*■>,•$$ 


Subnet Mask: 


| 255 


.255 .0 


.0 











a^jxJ ^ v * i*n ai A u-v ^ 4 S Lull aJ 3 1 

Ls _lc j 4_J& jill dll£j_i!j]l Ale lJ _le 4_xiabll fc^Lal laAull A«I*J 

Ajeji A^Aui <_j£ ^gi a j§^i\ JJe 

cjULkJl j i^bl^l <J£LL> <«a lej^ Aj1lJj]I cJ^Ij^I J&i 

.t*l3Lj&l «A^ 4±£jJ 
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a$l ^ysl\ (j ma t _ s -iC' ~^J 9 <Ull t^Jjlj J 4 (jUaJjjJjl (_jx j ^ mij (j^a dlLuil 
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<>^J) .fljlf* ^ jL3iV 0#*Sn AiAj* 

aA^.Ji\\ (_JA^.^)J| Jill ajoU 



4 'mini Jill £pU l^fj <JJ-«V 4Jjjojj LS -iC' a^-uul j fl^ i all j Jill .lo^ ^*J 
j dsl jblkVI (j-* ** ''-J "7- ■* a-lj-laJl 4 mi mil a^A <__! JjlUlui ' ft 'j->- 

o*j j! jjoiVI ^J S jijlaJl Jijii*£S\ *Jaa (JjJaal jLil^V <_yi^l 

Clll£^)jjdjl ' *"'"'■>■ a Ifra Hi t _ s Ilil gJaSlI a^A (jtjj 41«Lui dlUjlLa *l^>^.l 

S j^juLaJI 

l^uijj *^ j 4 lull mil aJA (_jx 4i£-a-a Sjjli i a3l t5 -lC' lj'- ""*■"' <jl J^j' 
V lj£^ J ,* J", a^jlill (JL-iajV ajjjjj j p _jjJa ja!I AjjjtLaJ ^jjSjLuLa 

-^V f.Lc^3l IjjudJJ 

_aJ_jC ^jLk jjI aS±a a 

L-lL^g (J-ajS U-^-* 3 ^ J^£^ dsljLiikVI el^^lj Jill eLuo (jl I \"'" 

7200 '^ j fcySJ ^ i jjJ 5400 jl jj^l ac^ Ala t> IDE 

_ AJLlllI (_i a jjJ 



; J^Vl J^V (jUjoJI J-vflm <Ji]| hL*A\ (j^aljlfyl 
; 4juSJ ^ a" jjj 7200 U 1 JJ J ^^ (J- 31 ^ -1 

SP4004H 40GB Samsung 

Seagate Barracuda ATA IV 40GB 

Caviar WD400BB 40GB Western Digital 
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Maxtor DiamondMax Plus 60 quiet 60GB 

DiamondMax Plus 60 fast 60GB Maxtor 

Maxtor DiamondMax Plus 60 off 60GB 

IBM 60GXP quiet 60GB 

IBM 60GXP 60GB 

GB20 Fujitsu MPG3102AH 

IBM DTLA 307015 30GB 

Seagate Barracuda ATA III 30GB 

Quantum Fireball Plus AS 40GB 

:*LSJ ,ji s jjj 5400 u' jj j ^j^j i>°' J^ -2 

Quantum lct20 20GB 

Samsung SpinPoint V20400 40GB 

Seagate U5 50GB 

Fujitsu MPG3204AT 40GB 

VL40 off 40GB Maxtor DiamondMax 

Maxtor DiamondMax VL40 fast 40GB 

VL40 quiet 40GB Maxtor DiamondMax 

334 



Maxtor DiamondMax VL15 off 15GB 

DiamondMax VL15 fast 15GB Maxtor 

Maxtor DiamondMax VL15 quiet 15 GB 

Western Digital Caviar WD300AB 30GB 

Seagate U6 ST380020A 60GB 

Maxtor 2BO20H1 off 20GB 

Samsung SV3002H 20GB 

jjjAL^l* 800 4-Cjjoij 3 ,~j/''".' 2"^-*-° -1 

.PC133 SDRAM ^WW- 256 SjSI J -2 

j Iwill W02-R BIOS ver. 6.00PGN £^ t> r i W -3 

ATA/100 fSai. ,> l^jlj^l j lUJI ^ W1A, j>2 ^l 

^aLL Jc. grj"'^"' pVI A^jlll s^a ji US i 4^jl]b ^-«^« RAID 

diLL-al j^i! 4_«c. j j a jLuHjIj j;i«jj (_c Jill j i8 1 5E tlAslsj 

cJaU] a-c J JI Aib^b jJlSjll r ij a ^ii^ Jc 100/ATA 

V b£ 133PC SjSIJ j (FSB) j^b^ 133 ^j^ ^Uiill 

4^a.la (j^ajc. AJsUaJ Jfc (_CjiaJ 4-i.jlll a^A (ji ( _ S -Liaj 

j Microsoft Windows 2000 Professional J^j <»LkJ -4 

*J-* J FAT32 *^-lbLJl »UaJ -I laHuib oja jbikV' e'j^l pJ -^ 
Acjjoi Jc dllilull abaj JJjb (_£.lx Aija-aJ NTFS ^ JaUmb (_$J^\ 
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Ziff-Davis cjl jUiiJ *1L ^vVuhu . ^ JjJaaVl jLp^V 
i> oA^j-*?^ f^ 1 ^ t> jIj^jjuj j WinBench 99 ver 1 . 1 

Disk Inspection Tests -1 
Disk WinMarks -2 

tic Jl U jjaj ajo^jj Inspection Tests Disk JjVl acj-l^JI 

Ac^oJl jULkVI Ija (jiLjL diia. ; Disk Transfer Rate -1 

Ajjlfill j^i cjIjjLJI ^-A$h 4jiiilLa i_iL g»]l (j^ajSJI S$lj£] 2jUa.1i 
^i 4_uAUl ac^Ji .k^jia ^ba aij j c thousand bytes/sec 

Jj^^Jl Ac jjoj jblkVI I ja (jiijlj j ; Disk Access Time -2 

Ja^jio j average latency Jj^>jil ^ j^^' <>J £_ j**^ 
.average seek time ^ULJl Cf- &*A\ ^>j 

JU^I ^j jULkVI I ja j^jli j : CPU Utilization Disk -3 

_ t _\\. ^ll ,j^a jSJl *_« JjlilJl AjIaC. J^iLk £cJl*_a]l 

uoW^ 1 J 1 r^ yr^ 1 j Disk WinMarks 4jj^' ^><^l 

;Ua 

<^a jUlkVI 11a ^^Jaxj j ; Business Disk WinMark -1 

£ya ^f.j^-N. * (Jjajuij .lit ' . lb -»" (_j-a^)S]l (J^iC Ac^jjoll 4JajuJj!L« 
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^Jajoijla ^uJ Liajl jblkVI I ja cs-^ J : High-End Disk -2 

Microsoft FrontPage 98 -' 

AVS/Express3.4-^ 

MicroStation SE Bentley Systems -£ 

Adobe Photoshop 4.0 -j 

Adobe Premiere 4.2 -» 

Sonic Foundry Sound Forge 4.0 -j 

Microsoft Visual C++ 5.0 - j 

dlllLa *-a (J^iXJ 2 c - a ^ CiH Fj^ W^ AljLuul ^C-xil^llI ^)L£Li.l aJ j 

aajaJI «JJJ^ dsliLs *_/a <_)xlxjj (_£^>i.l j a jjt » ^i 
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(NTFS ^UL r lij) 
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AjLlill <J ajjJ 7200 <j'jJ J ^JJ^f AdL^all j^atj^t ^ulli ;L*jIj 

(NTFS ^UL r uL) 
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. jj£I cjI^jjoj ^.£a VIA Apollo Pro266 <j^ 

l&j£ tilJiJ cjjLSl L£ JSLIJ ^^xj ijunj Intel820 ?&& -2 

.Intel 

u;j^ h^ ^ EP, 815P815 <Intel815, 815E ^Vl -3 

.ECC 

J^ s jSlill csj^ aj^ ^jj VIA Apollo Pro266 ^1 -4 

.caLU^2 J] 

cjU^IjJi diia. t> JjjaaVl VIA Apollo Pro266 f^> j^«j 

. u • "*"*- j 

Intel815, 815E, 815EP, 815P <ti&\ J^k r jb ^j^ 

. J^j^W^ 1 JjW^ Igjfc jjoi ^1 cjUJU-J] Apollo Pro266 

Intel815, 815E, ^\ J* *-3tfll r Vl ^U.jlll ^ ^ 
jcjpjAU^l jjI^VI^j^^IcjLJU^815EP, 815P 

:Acorp 

A815E16 

:AOpen 

AX3S 
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AX3SP 

: ASUS 
CUSL2-C 
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CN-65KM 

CN-65KE 

:DFI 
CS65-SC 
CS61-EC 
CS65-EC 

:EPoX 
SPA3L3 

: FastFame 
SLAP3 
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: Giga-Byte 

GA-60X 

GA-60XC 

GA-60XE 

GA-60XE-1 

: Intel 
D815EEA 

: Iwill 
W02 

: Jet Way 
AF618 

: Leadtek 
WinFast9100AX 

: Manli 
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M-i815/X/370 

M-i815E/X/370 

M-i815EP/X/370 

M-i815P/X/370 

: Micro- Star 
MS-6337i815EPPro-R 

: PC Partner 

AS3-960C815 

EAS3-978C815 

: Shuttle 

AE22 
AE23 

: Soltek 
+SL-65ME 
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SL-65EP 

: Soyo 

SY-7IS2 

+SY-7ISA 

: Transcend 
TS-ASL3 
TS-ASP3 

: Tyan 
(Tomcat i815e(S2060 



IjblkVI ^ a£jLSJ c ljbU *U£ll cjU^I^J 
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256 MB PC133 CAS2 SDRAM 'Pentium III 1 GHz 

Western Digital WD150BB (UATA/100, 15 GB, 

(7200 , 2 MB cache 

Seagate Barracuda ATA III (UATA/100, 20 GB, 

.(7200 , 2 MB cache 

ELSA Gladiac (GeForce2 GTS 32 MB j^ ^ j 

.(DDR SDRAM 

Pentium £p-*-« A ^luil A_« <Jj^ AjLuL« ^pliiSl jlg-aJl dllL^aljx 

^x A^jlil Jxc cjlij jUlkV aj& jjoi cjjj j ^ill j ni 600EB 

Dragon ^M 1 d^ ^ SYSmark 2000 M^ -1 

S*U£ j Ac jjoi <_$.!« s ja£ AaAj (JjojSj ^ill j NaturallySpeaking 

cjI jjlk^l ^Lk j- HighEnd DiskWinmark jW^ 1 -2 
ajLJI (j^al j«fyl ( VsVu s*U£ ^a« (jiijlj ^ill j WinBench 99 

2_jjjaJl o^j^ 1 j* j (Formated) ^-^ b^ 1 yr^ 1 i_iLJl 

jj4jj Jji^nil fLki jl£ Uijj Barracuda ATA Seagate 

. JjVl t-jL-ll <j-ajill Jc Lb^i* 2000 

,j'A\ ^.^fyl (_£.lJl J^aajoi tlJljJl jUikVI LaJaj aV A^kjl] AjljIaJl 
A^_jUl (_Jxc dibij ^^Jc ^^Aui jJjtj (Ci (jjJ 4 11 ""'^ I dil^jljl « j LlJ i uj 
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Ls lilui aUaiJl (JaU Aerial S^ljj aJ jljlkVI elj^l -^c- 4-^.JJ <_A (^3 

j Quake 3 Arena: W^ lS-^ ^j*-^ 4-Laljl« cjI^LoJ aA£\ 

.Tournament Unreal 

SjLj j aj <_JaU]l Acjjoi ^ aJjV SjIj jll *-« 4^jill ^UJ 4-lU ^ j 

ajLj j Jl J' g»j (jl Jl lj£& j ALLaJl AjLisJl ajlcl j AjJLial 4c^>jul 

UUstki till jliikVI ,^3x2 ji JULLuJ'VI <J^J^ U^? ^J^l IglaaJJ V 

4-^.JjI lgjjU^.1 1 _ s jjI a J^i-Vl Ac-jjoJI (jj^J AAjJaJl a^j j t 4jjIj1« 

Jc diLaLaaJl a JA <_£^>aJ 1»jU j 4-^.JjI Jxc diLoJ ■ >-»¥\H .i^Jl jA 

(jS^ix AJJjuiJ JjSI *_« tjljj (jA Jj£l AljXjal dlUjijI A^*^. 
(j^aaJ el^^.1 J IgJJjtLs j AIjLuJI dlljjikVI TT^J Jc- p^-^VW 

diLa.jijl (JjJaal jLji^l pij diUjIj^Jl 



JjSm jui^v 1 -l 
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.ASUS CUSL2-C : JjVl >>*Jl 
^jlll ^ s^ifij c^ali yill j AOpen AX3SP :^l j£j*!l 

.GA-60XE-1 Giga-Byte :^Jl51l j£j*ll 



^1 3 ?j£* cjbJUJlntel815, 815E, 815EP, 815P ^SM 
^1 3 ?j£w cjLJUJ VIA Apollo Pro266 <&=& J^ ^ISlI 

Gigabyte 6RX-1 

MSI Pro266 Master -2 

Pro266 Plus MSI -3 

Epox 3VHA -4 
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Chaintech 6VJD2 -5 



Soltek 65DRV -6 



; diL^._ji!l Ajjc j^' i u (_c Jill jlgjajl diLL-al ja 

Intel Pentium III 1,1 3 GHz (Coppermine D- :^^*Jl -1 
(MHz, FSB 133 MHz, FCPGA 1 133 < step 

MB, DDR SDRAM Samsung PC2100 128 :SjSlill -2 

CAS 2.5 

Seagate Barracuda ATA III, 40 GB, :m^I lku*H -3 

7200 rpm 

CD-ROM: ASUS 50x speed -4 

ASUS V8200 GeForce3 :u^j*ll SSLLj-5 

Windows 2000 Professional :<Jj*j&1I <»LkJ 

jdlljliia.^l ^-3 <£jLuLa]l CjLa.jl]l CjUt^ljx 
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MadOnion 3DMark 2001 Pro -6 
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Quake3, 640x480x16 Fast, demoOOl, fps 
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Unreal Tournament, 1024x768x32,utbench.dem,FPS 
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ST340824A 
Windows 2000 Professional : J^sl! <»LkJ 

Internet Mad Onion SysMark 2001 & BapCo -1 

Content Creation 

Mad Onion SysMark 2001 Office & BapCo -2 

Productivity 

idSoftware Quake III Arena vl .17 demoOOl .dm3 -3 

MadOnion 3Dmark 2001 -4 

Davis Business Winstone 2001&Ziff -5 

Davis Content Creation Winstone 2001&Ziff -6 

v4.36 Unreal Tournament -7 
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ZDM Content Creation Winstone 2001 
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SPEC viewperf 6.1.2, DX, 1280x1024x32, fps 
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SPEC viewperf6.1.2, Light, 1280x1024x32, fps 
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SPEC viewperf 6.1.2, MedMCAD, 1280x1024x32, fps 



I I I I 


28,19 








i 








_ _ __ 








27,57 








i 




















27,58 









i 








27,50 








i 








27,41 








i 








27,05 








i 








26,86 








i 










£SpH 1 








23,84 








21,44 


I I I 



■ FICAD11 
Nanya CAS2 DDR 

□ FICAD11 

AMD761 +686B 
D MSI K7 Master 

AMD7B1 +68BB 
DAOpenMK7A 

AMD7S1 +68SB 
D Chaintech 7KJD 

AMD7S1 +VT8231 
D Gigabyte 7DX 

AMD761 +686B 
DEPoX8K7A+ 

AMD761 +686B 

■ ASUSA7M266 
AMD761 +686B 

D Gigabyte 7VTX 

VIAKT266 + VT8233 
DEPOX8KTA3+ 

VIAKT133A+686B 



12 



18 



24 



30 



415 



SPEC viewperf 6.1.2, ProCDRS, 1280x1024x32, fps 









■ Up 1 1 

1 






15,11 






i 












15,11 


^^^^^^^^^^^™ 




i 






15,11 






i 






15,11 







i 






15,11 






i 






14,96 

i 






15,11 

i 












13,03 






i 


13,02 





nFICAD11 
Nanya CAS2 DDR 

□ FICAD11 
AMD761 +686B 

■ MSI K7 Master 
AMD7S1 + 686B 

DAOpenMK7A 
AMD7S1 + 686B 

■ Chaintech7KJD 
AMD761 + VT8231 

□ Gigabyte 7DX 
AMD761 +686B 

□ EPOX8K7A+ 
AMD761 +686B 

■ ASUSA7M266 
AMD761 +686B 

Q Gigabyte 7VTX 

VIAKT266+VT8233 
DEPOX8KTA3+ 

VIA KT1 33A + 686B 



8 



12 



15 



3DS MAX 3.1 , waterfall. max, frames 0-10, seconds 
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idSoftware Quake III Arena vl .17 demoOOl .dm3-3 
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3DMark 2001, Games tests low detail, fps 
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3DMark 2001 . Games tests high detail, fps 
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Quake III Arena, 16 bpp 
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Expandable, fps 
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SPEC View Perf 
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Waterfall, time (sec) 
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Oftica Productivity 
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2000 j>%j ^j^j-« 

?2000 jj4jj > U 
j_a ^Ai^iu ^L_ki £ti_J >j* W2K J 2000 jj^jll :m'j-?J' 

A-ajIjSjVI AliL<i_uiJ C1ljI£ j i NT jj-^J '^^^ ls-^ (*^^ dia_ojaijjfixa 

cJja j_^ UeL^I *J ^gJiJl j (NT 5.0 (New Technology 

^J| a . U"il (_caJI j ^>IJLS ' *° ±j i L_sl J-iuol Cllaj ^? "j^"" (j>s Agjaa a 
jjAJjjl aj a i aj (jc ^jjoLAJ^)]! (JjluLaJl (jl£ j 1988 (j-^ Clia_ajaljjfLl<a 

iii\ ji~X-> 2-i4j j d-^ l£-4? ^h 32 ?LJ^ 2000 jj^-Ls NT 

;3 JUll Cjl iUl 3 aJaJl *. a (J aljla j $i 3 jSsljSJl -1 

2_a JJIiLaOi L^NTFS5,NTFS4,FAT16,FAT32 
MSDOS,WIN9X,NT4 :*-Jifr kjj&Ji g-l>JI <-Jfc1 
4_Jiji 2— cU^ -ui L-a£ POSIXj OS/2 g-l j-j o^j 

X86 ^-Jj^ <j-a 4-JJ.iaJl dlLaJla-aJl ■ . I lc-1 *_a aLlajJl I1& JaxJ -2 
CLl^LjLc (j_x ' - '1 a 11 ■» a *_-a <J_-aju ^_uij tiSl—iA j £1111(1 J U-^V 

32 C5-^> C5-^ Lf _HaJ jL-fr^ ^s-2 (_J-^«J (J j»l-l^l IJ-A £-llaIjuU-3 

^cJLx-a 

^kl jjAJj (_cl er^ L3J^J J J J aiS a Aj3 (j"*^ -aUaJ-4 
diVj-^JJjJJ ' ■ I lc.1 jaC-iJ J Clll£j_uijl (j-a J-^ -i-i-C *_-a <_J-JjtJJ-5 
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(jjj 4_AJ^)*jl LgjS LaJ LjJJiJ ajLsuI CJLslS ,* J^ J laill I.AA aC.Aj-7 
aj|j_3 L-S-JjxJ ^^—3 A—JC.jJl .lie V) 4_k^aLk 4ja mj f.lj_iuLl 4_i.LaJl 

?2000 jj^j £lji1 ^ L. 
jjaJUx jl*. ^jj Windows 2000 Professional -1 
cjLJUx 4 jjja, ^jj Windows 2000 Server-2 
cjUJU^ 8 ^ Windows 2000 Advanced-3 

^ji^ ^^j Windows 2000 DataCenter Server-4 

^L"64 

?2000 jj-^J J^jJ <xj!l!l jl^Jl CjLL-al^a <Jk U 

JaVl ^ 133 ^jiliij^U^-l 
256 ^ U 128 d*^ j ^ ^ s j^ ^W*» 64 -2 

<_Sj^Vl plj-iVl L«i Jlij^ajjj 2000 jjAJjlS 4 1 uulb 11a 
JS' J 256 SjSlill jj£j ji J^-^ 



cjjbU^ 650 ^^^J J^yajjj 2000 jj-^j ( .u » ^vil 3 

^ajj-ul 2000 jj-^J ^— "' ' .''■ ~" (J-^J^ LT^ ^-J^ AAiLuU 

dub La^a 1 Jl j-Ha^a 

1 W2K j W9x a* ***' _»H ^ ^li^V 1 ^ u 
98 jj-^-Jj 3-4^-' jl a^jL^l« 2000 Jj-^Jj ^-^■1 j (*Lc- <_&A? 
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j v**ll j-« ^CAjI j ajLill ^j-ujjjx ' a La (JJa ^J^J u-n.^1 j _ \ 

Jl i_iUi3b AjaLial jl -till jl 

<MOUSE -<CONTROL PANEL 

POINTERS 

Enable pointer shadow 

a£aJ Li j p I j-i!l j_« £■ jJlLs j^-"^ J&^ ajljlll (jl Jsta^Lj -2 
^^Jc. jL£x (Ci ^j-a a jlii! (JAjVI J jjl t^-ic- "j i gal a jj-ajl a^j 

Properties ^ >s-^J ^1 ^jIIII <j* jl=J j t_i&Jl j^k^ 

Ls -Sc' a jLuil ^-J^a j Effects ls - ^ L r L *-^ SAjJaJl aiaUJl (j-« j 

£JjJl 

Use transition effects for menu and tooltips 
j (Taskbar) <»W^ -^j^ S-^p^I j-al j^JI <j^*j ^?j -3 

j-xJ^I jj-j' LS - ^ °* ' • W^' Uj-'-^J^ (j-S-a-Jl (j_a ^^-Jjl 
TrJajul jAjull J^ LoJ (_C^jl JaJ^juijI jA j J-g-ajl JaJJjjJ Jc- a jlii! 

ls-2 j Properties j^.1 ^ j-^ J^ <^& J < ljjUI 
Start 5j^> es-a j Advanced ^ <^» ^ Saj^JI aiiUJl 
t> jkJ 3JI jl J AiLiaV ajjI^I Jaiw Menu Settings 

ajLiuJl duuJaj I j) ^liLiS t dlUjS-ajl (J^aaJ £-^">JJ jl l-^l 4-ajliJ 

jj^j Loajc tdjli 4 Panel Expand Control £^>« J^ 
^jiiLai Iaj) 4-^li ^ Control Panel J^ s J-^ 1 j^>> 

4-aJ ^jugaUc. * J^ ajJaJ ( jLulJl jl) jJ-oJl (Je- L^^V 5 *' 4_&jta 
tillJA (jx S^jjjLx l^ix (CI Jl l—llAill « J LaJ i "**' j a^aHJl 

J J^Ul j>^x jj-ll Favorites «— «^ 4iL^=l i_^_i -3 
jjj — Si j^j la , J l jjx^j — ulJI jcl — uy j_& j Regedit 
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jj i -«jll (J^_uiJ Lax jj a aJI j-3 J I j ""' mU I ^J' r '- jj) Laa j 15JJ1 

?2000 jj-^J t .u^ i n e_aj£ 

: 2000 jj-%j ' .U" '"^ tij^ 3 Sjfc ^-^ 
I j_U^j jl I j > nn V j Bootable uj— ^j j' ( . » ?j A — « 

o^jP t*^ u' j* t 4^ & ^ <-£ ^ -i*j ' Boot sequence 

U"»J m j jl g -^ 11 (JixjlS AJ«J j ajjjAluill (JajuLa ,_a jj^JJ^oJl 
dsljLui j^l p- LajI jA ' J 'j'<~- L« <_j£ j LjIaJj ' .'J' aaHJl £lxlj^)J 

4_LjJaJ| ^.liiull l_U Lii (fiV (j-ljVl 4_LjJa]l (J-uJa Jbk ,_A -2 
^^Jl r - ! "'->■"' (j^ajJtJI Ia^J j (Jjt ujJ (j^ajJ f.LulJl ^^.A j A^QjI 

(j^al jJ^I 6 ja f.u!ljy j 4 1 .44 ^*-^ 4£jla 4-jJ (j^al jal *^ji 
o—La^l y — a a^_^j j makeboot.exe *■ *« ^ ^.ikj-^l 
^2000 jjAi JJ ]Ji a > J ^Jl ^jSll ^BOOTDISK 

jj* \"\'\ J_cl j (JjVI (J-*aj-£jl £ i-^a ' (J-^lj-aVI a.l_A pi udj) 

liLla l_lllgj ■" J (J—as-ILj '.'J ■ ^"'" £pal— JjJ W '" J j^ fr^-il 
(j^aj_kj| « i iaj (jl ^ mjj V J ' J-i-VI J-iJ 1^-^.lj (j-al J-aVI 

(^jjja^I) iilj^Jl ^ 2000 jj^JjiS ijiuiJl 

jl fraJl Jjt un tiLjllxb AajLjoJI (jjJaJl (J-Juia JL^. <_$ -3 
j JajijJa^aJl j_j^a^)Sl! aCJ *^a i^yij^ (J It LiU (_j-a^)a (_cl al v *-**' ' ■" J 

i386 -il^Jl JjkbsA^j^Ul jwinnt.exe 5^-0^1 <J*^ 
2000 jj4ijU .L j)T . ?i«l t ,j-ajS]l ^a 

j' W9x jj-^-yj^ l$ j^ ^ ■"'' j 1 a ? H ^^ <4j^1 j^ lil-4 
^al — jjJl (Jji — ujSj (. — a 2000 jj-i — jjj mj — ^aiiiaNT4 
jjjjjji] Ja jT i jaJ l (j^aj-Sl! ^ sj^j ^Ul j setup.exe 

r> 2 ji l.1 ji jLxk 4j^j jji^ ajuii tl* ^j j 2000 
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iij jl i ^j-iill jjAJj^jJl (jjJ 2000 jj-^-U.r' '. " • ^ *'**'.' 



*b$j) Aju j 4_lbJl alA j_i j JSj ulb J< >*; 2000 jj-^Jj^ 

; jl jbik Lgja 4_ajLa jl g-^» Jji uS ajc lill j^ laiui '.'.;■ qUjI 

JJJJ (C ill aliaill LgAx jUkj j»J^3l jjAJjjjl jl 2000 jj-^JJ 
;»j_ij jl j-Jaij 4_jl j^j-A j A jaa ^L-a (CAJ 1— JA J ' 4 Ijt ujj 
' -1 i aalall a ul'llt ^>J£- J^l f-ulii Jc 2000 jj"HiJ^ ' ■ 'J ' ^ *'"'.' 
lillU IjU ,U„ t-iK | j| j c JaJAlU Lxia ^JAlll jjAJjll 4j]c 
4 aj I "*'**' j_a j£ ""' "' a_l j Aja.lj - m3 V) ^jAJ jj-^J V jl— J 

,j^Aj a^j a! Iaaac c Partition Magic ^bjj ^^laib 
j f^ 1 Jj^Jjll J Outlook Express J^j J <_£bUl 

a la Jl j>x dlliLajl (J^aaJ ft-uij tiblc jjfLlui jSLuLaJl aA& <_bJ 

j Windows\System ■ *> S*ti ^1 Winnt\System32 
Outlook Express ts-lt <^-*^ cjLiLJl *1a ^Jl L_aj_«lil 
<_lil ■-'! ilaJl »La-uiL 5_«jli iaj_ui i^SliA j About<Help< 

1 g \1\ ,AsU. 

ablaj j-x JUftjVI 2000 jj-%J '.'J- <a*JU ■>*"-- -La.b* <illi* <_Ja 

1 NTFS r U-j Jl FAT32 ^ULII 

jl ' -1 aj 4_iIaj£ j t tiljL^aJ tiLalAaAjoil AjtAiL Jc. AxitJ Ia& 

Jj cJ^j J^j NTFS t^ULlI *UaJ jl iiSjUicI J ^^ 
i> jJ&ll lU^j JjVl fbkill jV tsUi j FAT32 r Ua j- 

J JJ«-j Ia^J t <_J-a*jl ^^ 1 llaj ■ _lj uU ba^s a j£IaJ| ^—3 £Lxl j_±ll 

11a (> j JJ S>SI j ^Jl 2-L^u j £ j^SM FAT32 r U«j 
a^ j^Jb jjJij FAT32 2-° 2000 jj^jj jbi 3-^^' 
>s^NTFS fLkil AAjoiiSb c ^ jjAijj jl 98 jj^j J& 
4JI j^ j (jJjV : j£^-bi j^» FAT32 fbki ^Jt Jj-hj 

(_^<a^)i!l j-3 (J£bjLa jl f-' La^l j^Ja j_J^-J J l-li. ^iluLa abaj 
j_y ^j^U'V'i libl b«£ JqaAiiLa AajI jJi aUalll I JA x^a ' _lL tall 
;bub i lAJAa. ba-ab^J ■"'; i a»j LaK (Jdajjull ajbil Jl "La.bsJl 
4JjULa (j£a I jLla-a ablaiSl I1a a jSjJ ^flAll jLa^l jl.lLa JfixJ 

Windows ( .u "^'"' ±*u £±i 56 jl 40 4J a jijla j>Sj 
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128 cs-l& J j-^»aJ t C&A* 2000 strong security pack 

aJa^l! I JA (jx (jjjLuJl ^c-abjJl ' .'J' "-'"' (j^J J JJ '''*'**' CliJ 

http://www.microsoft.com/windows2000/dow 
nloads/recommended/encryption/default.asp 

I JA (jl£ (jj (jLai (ei tiljbbj (ji Jl £y a Jaij I U jja.^ill I JA *^a j 

lilJ 4 jui 'lib La^-a J-aV 

? cUu Uy£ j NTFS iiiUU aLki ja L. 

(3j) mil Cjl llajl J laj (j^a a jJjJaJ a_J NTFS CllbiLaJl J iaj 

dtjijSill r Uijl Microsoft j IBM ^j> ^ill j HPFS 

j' 1993 ^NT 3.1 JjAijj 2-- ^ji cUJl Iaj j OS/2 

;Ajlbll dll jjLaJb (jlaJJ I^A dlliiaJl abaj 
(J-ajJ-ll «J LaJ i "J bjjjaj) *JJ. ^ . ' "*" (J^lj^fl £-« U- 4 *-^-! 

4 ajij tiLSJ j rdi_jLjljjj 16'777'216 ^ "?■•*■ o-^j-^ i*-^ 1 

JaSa Club 512 j-^ (sill j Aj^I j1ul^I£]I aa^a j» ■ ^ 

(jfcfta mj ^ 1& ^Jj JaJ NTFS ClsbiLaJl J laia ; CjL_Ju]|-2 

I g-La Aa ulj (_J_S ^ a i in j FAT CllbilaJl J lail (jtUgJ uLa 

. cjUbJl S^IS aa4j jj* j (MFT(Master File Table 

bad JJ g JaJ A aJJJ MFT (j-* A-ll i aVI Aa mill CliA jjuij I Jli 

*>■>■ mill a iaj i iu jl^all JbJl JjxjjujI ajc. aUaill (jli sector 

(jjxj ia.^1 «-a SAUa. Aa mj LjjUuj ^-uiJJ j MFT (j- L$ J^>VI 

Jala. (JAjJaJ ablaill I j& (jli I^J I J**'^J I U jbll ^ja.j jliicVI 

L_sljaJI jl pbjJajl (j-a dlbbJI 

(_gjluLaJl is-J^ JJAuUjI Ai-ajJaJ (5 ill J (jbsVI -3 

jl CllbiLajl k-» i iaj tiLl ?r.a mj ablaill I J^i CJLJLuJI laj i a -4 
^_S| 4_alaJI (jjJ Jaj-ala J^ mj bg-<aaLa jj» i oJ j dll "> La aJI 

DriveSpace ^ ^ ^£ ck^ ^ - ^ 
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l£^I j ISO Unicode t3 4-*^ s jllaJl cjI jj^Jl ^> j-5 

L-a£ (JJiJ-J J _>°J j' ^J^ LP j^J-" *— H 16 -■■^** > ""J ?r *i t in 
^_UU 11* j i Jaia dLJ 7 ji 8 f» VVi uM ^Ul j ASCII lH 
(jJSai Cli_jl£ 4_iJ (Cl-J tiLjliLa Aj.0 un »;^-"' uu iiO ji ■>■.**< A. 1^ 

Code Page J^j^' ^ai^a j#*j Jl ^.UJl jjj ajIl^JI 

W9x j o»j^ ls* ^ 

Lgliil jl xjjaluij ^_i]l ill! lia ">l O^*-} LjU& L-JAi aallll ;»Laj) .IxJ 

laja i aaAjl (j^aj^Jl til '"' aJ '*< IS 4_La. ^g-S tiLlJ j L_Sj_k QjJ 

;AJlj]| CJlokJl ^A j 2000 JJ^jU 

winnt\driver lU-Ij *^j j ajUj!^ l£ j i386 -^ -1 

^^JlJI s j_^a.V cIl^t uLa 4_al£ /g j *i-s j 'i k^iI lija j cache 

jLgJV AiLiJal ^gJl r-1 laj La-lJC j i \ fr^iaj V <s-^' J ^ ^'""' 
l_a jjS (jjSj_ui (_3jL_ioijI i La ajl j a a Aju tiljJ_a_}Xa£ ^^Jl AjAa. 
4_La j 2000 jj-^J^ Jaji-j-i-aJl (J^aj-Sll Jl_kJ jJa tAjlc. 

AjjjjjJaJl ClLilsLjjLajl Ly_>^ * J °5 ' L '"' 

Winnt -^V* cU-^ »-^ j ServicePackFiles ^V^'-2 
cs^ Service Pack 1 ' .'j ' ^*'"'.' t - Laa ' ™ ^-^ J '^* W^ 3 

2000 Jj^jjII 



a ^5 j $NtServicePackUninstall$ ^-M-3 
' . 'j * "*".' '**' "'* L ^-^ 4_1L». ^g— a I ■ '-~^ l^-& j Winnt N '7- *" 
2000 Jj-%* 11 J* Service Pack 1 

FAT32 '"^ ''"" al-laj (j-a La (j^ajjj (JjjaJ (_j£-a-a]l (_jya (JA 

?cjUUJI^ jj^NTFS JI 
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j CONVERT c: /FS:NTFS [/v] >«Vl r bil*b-l 

t CllLjUj (_cV ^-43 (jjJ (Jji ulijl 4 jl_cl J_XJ aJJ I U (_J_Jj^1jI 

ft j* ^ <ilkl j jL^ FAT Jl NTFS t> <^*11 cta^l 

Partition Magic 6.0 g^jt pl-ia^b ajjI^I aLj^I -2 

?2000 jj4jj^ Service Pack 1 dn^ ^j ku . i l <jJ <> 

xJjaSI I JA (jx 1 g L "•*■"' » ; Lj i ""' Aj JAJLaJVI AAjuaaI] AAuiilLj 

http://download.microsoft.com/download/win2 

OOOplatform/SP/SP 1 /NT5/EN- 

US/sp lnetwork.exe 

http://download.microsoft.com/download/win2 
000platform/SP/SPl/NT5/AR/splnetwork.exe 

A-ij^aJl A^-jaii!l u j "•*■"'■ j-a aIjLuJI (JiaLiaj <__! /g-JUl xij^Jl 
2000 Jj^j^ Service Pack 1 t> 

?2000 jj^jU Service Pack 1 i .ij . ^I a^U ^Ua Ja 

2000 jj-%^ <^ JSLLJI <> L-a*j cKj (^i a£aj^]I <j!>Lk 

A^a LJ^^L* LaJaJ-ULa '**' SS (j) 1— «l t dll£j udl x_a A_LslxJ ^^-3 
^JC. £C-al^)JI jl L_sLxjVI ^J *"■» J (JJT LiU qa (j^-aJJ pJ <j) A^QaJ 
An . a£ JjlJ 2K uLaH (Jjsj ^a < 2000 jj-HiJ^ £-« AJial jLall 



£^?> lUJI j' -\jj J t_Aj-a <J-a>2 (^-la 2000 jj-^J <_£-^ 
(j«ajj ^Jl 2000 jj-^-^L?^ A-ja LaJ ' . iL all (j^ajlll '"'^j""*- a 
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? J*il I JLa AlAa. 

j-kVI *— « "* j ^ " j ftj-^' <jj i^ijSjIj jLg-aJl (JjT uSSj a_a Vji 
(_>aj_ii3l j Master ^-^1 u^j-^' uj-^j u' jW^V u^ 

Slave ^?J1 

a_3 ^p-^ll jjA-JJjjl Lis Jj - *"^ " J j^ frail Jj» uU AjU LjjLl 

^joiiJl j_J jiaJ j Ghost 2001 Norton ^L-ijj J j* ^Sj 
j fjijll (j-ajJll JjVl Ajolj^I ai^j j Disk to Disk 

Lnjoij Ijj- aal US j AjiaaJl iallm ~>j la II (j-ajUl ^IaII AjLjaII 
^Jc. Jai_iJal 4 J ■■"»■! el-gAJl Axj (4cLui ,*-JJ J^iLa. \ aAa 3) 

oy-^ j ) <ijLu>ll 5^-Jj^ ls-^ 1a:l h j Reset Computer 
^_LLI J ji > m"u I SjLc) *a_j Aic (jjj jj^ll ^5-2 Reset jj 

j Master ^j^Jl o^j^ 1 cW j f^ 1 o^j^ 1 J j' JW^ 

ic\ (jjJ *&' ^1—iS (j) * j "< (J_£ l3"*J '" j J g . J j* "^ -i- c, i 

jj LaS Ij^aJt (j^aj^Jl ( _ S -JC' 2000 jj-^ij^ J <aaJ l uj (JSLuLa 

j L^tiJ V ^V 2000 jj-mjj cjUjI^ tj^ju O j jji 

ADD/Remove ^ ^j cjLijUl » i_& a^J V ^s-^ 

?J*ii IJU Control Panel ^ *a>m^ Programs 



xA ^-A 2000 jj^— yj ^ — Jj^> J— ^ j-^§-^ cs— ^ 
u-& ' *' aa l ADD/Remove Programs 



^_a_ 



^1 ^J l_lU 11a £tlal Winnt\inf J^ »-^h sysoc.inf 
4_^K J_£ j_& ill aj l j Notepad J-^> o^j-^ai j>^x 
Iaaju j UlUI Jiia.1 ^ L^a^l j L_aUl ^J hide j' HIDE 
ADD/Remove ^i 2000 Jj^yj cjUjLo J£ j^kLoj 
l^la jjjj L» 3Jl j) ( *Jala£Ljj j Programs 

My ^Jl J^- ,J £% Windows Explorer J*^' Lsa\& 
? c:\ J^ s j^lu ^% ls^ J*^ 1^ Documents 
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lU shortcut LS — ^ * J— ^ u-^ 1 jj— ^ <j— 1° k» > >i l 
j-jc- j Properties cs-ll ^j-a jlj Windows Explorer 
cs — ^ SystemRoot%explorer.exe% u — « target 
J£ Ia£a j OK ki . ;-. ! j SystemRoot%explorer.scf 

C jx ajjjjlix rcjiiui JJJ . " %: ' ytlilui S^a 

1-it i a li My Computer j-* Ul-A?) ^lij <jl <^J lij L»i 

^■J^ ur-^ E i-ij^Jl j win ^i-ji« tj-lc AaI j CjJ j ^ 

?2000 jj-%j "W j <^J ^1 jaII jj^> p_ >*i <-i£ 
•**j Regedit m^ 1 ^ Run ^ Start ^ m^ 1 ^ cW 

Control Panel <HKEY_CURRENT_USER - 

Desktop <- 

3-^j ls-4^ 400 4-^}3 jj^L^i j MenuShowDelay 

JJ^.1 j ^cal j_Jl (Jjt uU p j_ujV I i ^ (J-xil jl »J^-"' ml I ILa 

j Dr. Watson <^l^ cJ-*^ <-*^] ^kWi tSllj <J*il; V ji 
r- jjSj (jl ( La <Kjia ^lxI^JI ■i^J ' .'.'"' jl 4-ll-a. j«i j»j2j (_s ill 

j-aaJ ;»J-3J j <K_uLaJl ' _la.l ■ a ^LxLj^Jl (Jj» an i_sLLI '-*' Ale. 
^)_JC. ^J-J^jiijl jj-^J L>a LajIc. j 1 g Aj ■ u j 4 IS uLaJI j_C ^J-J^jij 
^ 4_jl < Ljl jJai LaS jiaJ dljS I jli 4 ,_£jl*Jl -v^.^U Laj^La 



436 



4-i-jSI f-j Run f-J Start cs-N < t j - & ^ » j-^' a ^ 4-^.U 

Jl l_>a jl t*llj ^*j Regedit 

SOFTWARE <HKEY_LOCAL_MACHINE - 
<Windows NT - <Microsoft - <- 

CurrentVersion 

s jjaSI sIa Qm r-tjjiuj j AeDebug . " j^-*' i^IUa j 

V 2000 jj-^JJ^I V*- 1 ^ LS"^' ^La^Jl (J^itJ t*ll_JA ; Ujlij 
adA ' al li^f A£j_ui <_pLk (j_« <J-**J V <_£-^ a-ikluiAjl Ig^lHaj 

cs-Jl ?-j Computer Management cs-!l <r^ cjUajLJI 
j l^-liaj V ^1 cjU^kl] Disable J^ j Services ^ 

4jaJ ^ pi IJli 4_&uyi ^j^ou 11a Print Spooler -1 
l$'\ ls-2 g-»Ljjj l^ (Jji-^J <^-« j Task Scheduler -2 
jja^i l^Loijj ^1 Jj^jil ci^jou j Jjoijj Messenger -3 
aIjj^I ^ a j^?.VI <^jli cj-iaj Computer Browser-4 
c> <J=^I jj^ ^aai] Remote Registry Service-5 

4J ^llaj (jji ciijLa 11a U L_ajaj V ■-''< I Jl Telnet-6 
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jj j_« cU*j ^Saaj Uninterruptible power supply-7 

3La jl^aJl I ja lilLu V Ca& I Jli (UPS) ^ L °'-" j£- aSLLII 

<LaA»Jl aOgJ 4-i.La. 

Start cs-ll jjjV^] ^JiJV 1 ^4j ^^ 2000 jj-^l 

jj g hll ^ j^Llj jLuiiJVI ^Ljjj (jl aKjUI ,j^J j Up 

? ttjjfrla p ^>jjjV (Jail I Jl* 
Jl L_lAJI 

<Administrative Tools - <Control Panel - 

Services 

Remote Access Connection Manager 

aSj cjU^iJl si* j-a <j£l Properties Jj Telephony 
cjUa^JI al* Jji-jS au*j ^Ul j Automatic j^A^ u-* 

2000 jj-^i^ U.j* ujJ £.1J *_/a a jjiUx 



jl^Jl J^t ejajj j| ^jjiJl ^i]| j ATX ^-^ i^jW 
2000 jj- 1 -^^' P-* <j^ j ' Jj-HL?^ uj-T-uij i_sLLI o*j UjIHj 

T3Ki«J a JA c>J cjlal I JL. i 2000 

APM <Power Options - <Control Panel - 

Jc a jLuJl -\_j^j (3* ■"U J 
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Enable Advanced Power management support 

Jl i_AJI jRegedit ci^ :^ 

SOFTWARE <HKEY_LOCAL_MACHINE - 

<Windows NT - <Microsoft - <- 

Winlogon <Current Version - 

1 l£ j^ PowerdownAfterShutdown 

a^jLLJI liicj Jj^^ajx Iomega Zip Drive jW- l£-^ 
^j^ jjj 2000 jj^ 1 1^ 4^ • J j* ^j 1 ^ LPT 

Properties ^ ^^ j Device Manager cs-ll v^ 1 
:L«^ ^ j Settings Port ^ ^ LPT 4-*jLUI iii*l 
' Enable legacy Plug and Play detection cs-^ 
i ^ t uLa j !iL^^jjx drive Zip u^ ^] u^' 



' U i^a±l All ui 
(—5 



^iil Uajc t NTFS *— il_aUl ^LLj ^ 2000 jj4>j l£ -^ 

? <KaUl aiA J2J Jail IJU 4 alkali ?uij 

^1 i_iA Jl 

Run<Start 
Jl i_ia il Regedit ^ 

<- SYSTEM <HKEY_LOCAL_MACHINE - 
FileSystem <Control - <CurrentControlSet - 
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DWORD <New-<Edit- ^ 4^ 4-fttt i>> tfi\ 
sliU (j^> l£j-*^\ ^-fr?Jl ls-^ -^-^ ^^i« j gkj "' Value 

(j It A a ml j jc. ^c-al O^ 

4__jk Jai — jal ^Jj NtfsDisableLastAccessUpdate 

d)l.lla-&jl ^r**ia**< ui (jVI OK " ' ^ pJ 1 ^-ajijl ' ■ U&1 j <jJJJ-« 
f bja , uJI jj^ajSlI til^a^a] ^-jllbJI (jAT-uiiJl e_iajl > Lj£ 

JajT .^-iJl (j^a^Ul JlkJ f.llll JJjJ^\ Shift ^5-^ -la»J^al -1 

Jl lja il Regedit ^ Run<Start J\ m*^' -2 

HKEYLOCALMACHINE \ SYSTEM \ 
CurrentControlSet \ Services \ CDRom 

OK ki > ?i l pj J 1 1 c> ^^ j^j Autorun ^1^1 

Ttjjtiftj jaL J^ J Vji^a UjlJ ^j I jj 2000 

Dial-Up connections and Network <j— 11 4-1-A Jl 

s^j^aJt SiaUlt ^i Properties j3=J j€-^ ^ ^jISII i> j 
■i— ?j Phone number cJ — jli-a j General f-^ 



£_l<i^. <_J_kji s^jOiJl siiUJl (_i j 4_J& Jai_jal Alternates 
(JLSlI piijJLj LjjlSiJ jL-aj^l -"';■" IJ^Aj jjj^i] ^JjlgJl *L5j1 
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?*Lc jaUj? Task Manager j* ^ 
>*j' 2000 jj-^j ^'jJl f-*i jh >* Task Manager 

1 a) 4_Ls ujj j Sao]) j— a 4£C-I1 *-*A\ j_<ia_l »v-n.*i " ^j -^ ■ — ~- " 

Jai-.-Jl ^j a jLJLkl J Ctrl+Shift+Esc u-lc -L^^b 
aju >s _kJ ^1 ^ISlI (> A jULkl jl Ctrl+Alt+Del J^ 
Taskbar <»W -Wj^ t^ * J^ lwVI j jll <^ L^kJ l 

: ^Loial cj^ Jl ^jo^jj Task Manager 
JU_^I Jjl1» jj_jj <^Ul j Performance : JjVl f-^l 

a jSI j_ll jl 1 a a j "»\»^\\ i-t Sjll ^_J a jSl j_ll j ^cJL-x-Jl 

La-lic l*U_11J dsL-ajlx-aJl a jjfc a j^sJl j 4Jjt \\\t\\\ 4j_iJal J&$\ 
4_La. ^^i jl ^ ■%■» p j_3j (j_c (JjJ in^ll (_J_aLxJl e_Sj-aJ (jl .1JJJ 

j ciiULaJl jl cjliLJl jj_y (_^illj Processes '.^^ p***^ 

j\xLal\ j Ijls, ll diijJl ^J a jSlUl (Ji-juJJ j^Jill CllLa-aJjJl 
La L_ stLI xJaluU LiA (j-«j t a j£l Ul j-a rT- 4 ^^ LP ^ l» > *j <_c3jl 
til ft-a_uU j_la 4_LaC j^—S jj.ljjjjl 4 ^"'^J L-a VI L^La Cllijuj 
jl LJA jj-a *_lLj_uiJ ^cjLx-a j-a ^p^l <^JJAJ jL£ 1 31 j t ^iLLLj 
^i.1 pjJLa-a ,_ll pjJLa-a jj^i La £C-aJ^)J (JJt luJ (Jill 

^i U^kj&i ^1 ^J jJl jjAjj j Applications :^Jl^l <^l 

lilj-al jV '.'J^"' uiJ V Jl cS-**^ CllJl£ jl 1 g^lUvj CliijJl liLlJ 
<Filg - )a \;^ T?-*' J-J (JJ» un « J laJ I ■'**' LaS i ^ilAjl « J aS ' "**'* 

New task (Run 

W 1 * <-£ j 98 jj-HJj j 2000 jj-^j l5 jW l5-^ ls-^ 

jl LS _ & 4jS ■*""" j i ' . U i ^-" (j^aj_k!l j--a (j£j LiLa - ■ u3 t _ s — 2 
t f 1 U.A.VI jc. ' { ''^;'' (j^ajill (J^xsJjj LaAifc 2000 jj-^Jj^' 
*_-a (J-alxJJ LjU^I j L-lL tall (j^aj^ll f-l j^.1 (_A J ^^ '**'.' j»j2j 
(Jjiil I JLa i 4jjia»_a Cllliia Upl ^Ic 98 jj-^J ^-iLiia (J^aaJ 
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Qjt Aj (j^aUJl f. jaJl JaSa Qaaijj 2000 jj-^J^ (J*^' <^ 

Jl uAil ^Ua j RegediKRun -<Start - Jl ^ 

HKEYLOCALMACHINE \ SYSTEM \ 
CurrentControlSet \ Control \ Session Manager 

BootExecute 

lJj^JI ^J * j^ "*" <"* autocheck" ^>-u. ^Ua j 

2000 jj-^j^ ^^ l£j^ l£^I f^' J^ l^^I 

j-*j) pagefile.sys t-LUI ^^ ji ^ jL^ ^ Ji_^i 
<_J^ ' *°'^" 11a dil jj"'^ " A_j^>iij j»j-ij 2000 jj- 1 -^^' o*-^ 

Jl uAil ^Ua j RegediKRun -<Start - Jl ^ 

HKEYLOCALMACHINE \ SYSTEM \ 
CurrentControlSet \ Control \ Session Manager 

Memory Management \ 

DWORD <New -<Edit - Jh m* J' *-fttil t> tfM 

j j^aJl r) ^-^ f "il ls * s- 1 3£' Value 

j uP>* M^ -^-^ I pJ ClearPageFileAtShutdown 

00000001 Al.ua J^t 

? <J*il I JL« 2000 jjiyj^ f^ c^ Jj^l o^j^ i^jW 
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<K uLaJl aAA ^jJ p j-3_jjI (j-« iLuiiji (jxjH ^ U^-*J V jl 1 J > n*s 
; aKjuaaSI aA4 (j^i AjUji! j l-lia. u-4*-2 

J — ib a j — aj ^ j — !l j Config ^ — 1^ £ ""I -1 

A^ j jJ jllx ^i Jl a^a, ?* . WINNT\System32 

^_J| Aia-ajl I.AA ^_uij a jLcb 4_LIjuiJ <_J^J a3 4j£jaL» (_cl ClljA^. 
<_j£LuiJl t_llc.l (JaJ *^J a ^ J^VI I^A (jj%Joi j <jl£-a 

Boot Disk f lAkljuL ii! jL^a. J*^ 4JUJI al* ^ c <KiUl 

<L^)Ja j 4-Lu (j*al jal A-Jjl jl lajj ■ «a " (J^ 3 ^ UJ-^2 ^*] '"^ J 
J "'-n.1 J^* "^ (J^J— ^ LS ^ ^— Jj^-^ "* «J (j^fl I (Jjl UJ 

j_^ljVI alili! d^a-jj^uj (^Ul j Recovery console 

J-*Vl jl fixboOt J-*Vl f AkljJ liSLiA j-« O^J-^W ^ gn > * 

L^> ' boot record master j laJ "~»J j'^' j fixmbr 

d«^Boot Disk Jl Jj^aII ^k. jijj jL j^l ^SjIj 

^jA\ 4_^jU1I (jJl AiaL^jaL iAJj j Recovery console 

(Je- qLi\ tilJJ (J^aj t 2000 jj-^J' uj*-^ $■■!} -^ j&-^ 

A La CAl i_*»j (CXjh 2000 jj-^— ^Jj Jaji iJaAll (j^aj-All 

L-L&I j i386 ^W J& (Jijl J$\ (^jW J& JjAlJjJl 

^ jH!l J^ ^jIlo: j winnt32.exe /cmdcons j*Vl 

( j^J j dll jJakJl (Jiljj 2"fJLJ Aljl mil 4_SJ^LJ| 7taJ-J aA b)-3 

Recovery u-« Vaj Disk Emergency Repair S^ 

'-*■ Ac ' -i a^j a j Ua.» aAJfc (j_a a ^ 3J i u^ 1 (jSl j t Console 

Jl l_ia jl Emergency Repair Disk el^V 

System <Accessories - <Programs - <- Start 

Backup <Tools - 
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j Emergency Repair Disk ^^- <^&& ^> tiiliA j 
jlikj j Boot Disk J^j^j Uajc. JVI j ' Winnt/repair 

Repair Disk Emergency 

config.sys <-*^l j autoexec.bat cjliii! aj^ l*1Ua <Ja 

1 2000 jj^j r Ui3 ^ 

jL_aJl Winnt\System32 -^-M d-^b a. 



4_^x (j*^ (jL-ajSj L^a j config.nt j autoexec.nt 
jjAJjj]! 4_Jiji ^ config.sys j autoexec.bat t^UU 

Ai\\ mi l 

J i aaj) 1 <iK (« 1SJ j <K_uba (_C I till iA (jl j^_ JJ V J £jj "' 

Jl L_lAJI 

Dial-Up connections and Network 

jl i —**•< I 1& a jL_ii! (J_«jVI jj-S' ^ 1p ^-» i ^ t*]L_JA j 

tdLJA j Properties >^' j^J ^ 4-*j^I t> j J^-ajV' 
J J j Settings <j-^ ^ - ^ j Networking (j-H Sr 1 -*^ 
(J^aj jl <±l±x Enable LCP extensions j^sj-^V 1 

a jjLajl a A& a£..ij V' l-« Ic-jJ 4-aJjUl dll^ajJjoJl 



jjlj^l (_5— Sc Jj^ i II ; ?r^ uij 2000 jj-^-^L?^ (1)' '"'*■" " 1 
eJulA La j (jj-aJj-a (JLaxluAj (j£J j Ai.lj ' ^ » ' "■*■ -I w"wnl j 
(_CAJ jjAJjjil (jl (j-x aSIjI ' *°J^ i '**' Ajl \C j_lu ' id i taj Lix 

?a JjaII a^A aC-AJ 



444 



J' V 1 *^ 
Dial-Up connections and Network 

j\ i ala I lc. Sjl all ( j_ -a j^| jj_Sl lc. Jai_kial tiSl_JA j 

lilliA j Properties jj^I j^ J^ ^lill <> j jL-aj^l 
■^u j Settings ^J^ i=*-^t j Networking <J' s-^l 

Jc ajLuOfl -\>^J j-« 

for single link Negotiate Multi-link 

connections 

(jl t _ s -*-« 4 T lLkl.lll A£jjuojI J yj.J" l^luLttlJ 7T_«jjjI (jl « J laJ ■ " I <_JA 
? (C jl^a. Jl jj-*a_o>ill aJj-ajl (JjJ Ja jc- tllJjpJV^-J ^J' 1 """'J 

Jl t_lA Jl » i'Wi,,m _,j 

Dial-Up connections and Network 

jl k-ssikl lc. fljl ill j—aJ^I jj— Si 1& Jai_iJal (ill lA j 

lillJA j Properties >^' j^J J^> -L»3l2ll j- j jL-aj^l 
Jc s jLuij ^Ja j Sharing Jl m^ 1 

Enable Internet Connection Sharing for this 

connection 

C "^ Enable on-demand dialing j— ^ ' j 

Internet cU Properties yr-* ^ ^ IP address 
sj^J ^i j « 192.168.0.1 Ia£a (TCP/IP) Protocol 

A£j_uill C1i_«IjL« ^Jjuo (cl J.;.;»"" ^^c-l-i V jy^^-VI jj" ^WaJl 

cs-a j TCP/IP Jj-^jJl AiLl^j ^j^ <.i ?j l^S cUu 

(_3-jJa j-C- jl 1 aajV I jj-^j jl jt-ikj jjjL_ul£l Cj-jjlj^l 

LAN connection aI^JI 
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o^ i> Boot Disk £_^-aj ck»j-S pL^j ^j^ m ' J-* 
■Lj^ i^oll o^j-^ 1 ' j| U V ^s— "I '"' ja 2000 jj^-yj^ 

* 2000 Jj^jU 

: £j^ u^ o^j 3 " J' c:\ W^ j*j 

Ntdlr 

Ntdetect.com 

Boot.ini 

jLk <u£] j 2000 jj-%^ P^j lh=j^ 4^ ujV* 1^* j 

-UaiJl pi laa.1 r-^L^aV ^ J^a. L>* 

Safe u^l -la-aJ ^s-2 2000 jj^-yj^ J^£ jykiJ Uu£ 
?^jJ s JjL>\\ cjI jUiJl ^Lj? Mode 

'-*'_; i 1 j^ laJ I " j p8 ( _ 5 _ Sc. iaj i Sal J laill (Jji—iujj f.J_J 3 1& 

;\iMl CJljUkJl 

£—» 2000 jj-^-yj^ J j» > *"'.' ^-^y j-* j : Safe Mode 

(j j J Jala (Jji-uUjI aUaJ (J J ""*•**'' 4— «_pUI Aj_ull_ulV I dl!ili_uLajl 

i^jLoJI jUiJl (jaij : Safe Mode with Networking 
I1& cji^y : Safe Mode with Command Prompt 

i JjikAJl Jjauaij OxJ j jLaVl Ja^j ^ 2000 jj^' j\p^ 
' . '"'^"11 jrJaui 4 lViI l ii (_jx V-^J _>«ljVI SjaU £CjiS 
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y^& 2000 jj-Hij^ <J^4j : Enable boot logging 
Winnt -^ cJ^ jj^j-JI j ntbtlog.txt 

^.jiUj 2000 jj^jll ^k : Enable VGA Mode 
^jl^ ^J©! j^b JJ t> VGA 16-color 640x480 

jjAijjJl Ji^ ; Last Known Good Configuration 
j ' RegistrycJ^^I i> ^ ^ "° ^^ j^ pl-ia^W 2000 

AiL^aj JjlJ <_J_*aJl 2000 jj-HL^I O^J \'4 \:°" j^p^l 1^* 

0jJ.l^ ClOLjLuLa jl £lxl^)J 

j 2000 jj-^jll j^l I J* J^Aj : Debugging Mode 

^_J| Aj\ ..tli. nil 4_j| jj| J-1C ?CJ aV'll dlL-ajla-a (Jl—uljlj -»J-lj 

error stop 



^t-al J-J (J^3 iLj '"' SSjJ S j-ilij 2000 jj-^-^-i^ m.'J ' °^ 

?4XAJl a JA (JaJ (J*il I JLa 4 J-aaJl JO jjAyjll 

4-^' j Command line j*ljVl t^~> Jl <-* Jl 
cjLiL ^ j^aaJj j j_^Vl li-A <»jjy-^ sfc.exe /scannow 

(jLkj) I J ' j a (■_) Daj AJ j Lg-La t—ljJas-ajl Jl \<*< I "I j jj.ljj_jjl 

O^l j-a^fl ^>^ ^j 2000 Jj^jU Jaji-^l o^>il 

^j a\ l^.rt\ l £**m a\.rt\ l 4 La ^ c mill 

1 Ultra DMA ^ 2000 jj-%^ iW ^ 

Jl i_iA Jl 

<Hardware - <Properties - <My Computer - 
IDE ATA/AT API <- Device Manager 
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Primary(Secondary) IDE Controllers 
Advanced Settings <Properties - <Channel - 

Ultra jL£ I ij Current Transfer Mode u-ll j-^i 
t*l!i£ o£j ;J jLi t r l jjU ^Jc *^A j£a DMA Mode 
DMA, if £-^»jll Transfer Mode u-^ j^LJ 

jl^aJl JjiJ2 ^al j available 

^i 4j-^ u^ I Jj 2000 Jj^jjjII £^! tJj^J tiljllxlj Ua j 

; JtlJl <_Ja*J jUSI (JiiJ j Oiklj jl^a. J > ^i"l a IDE »^ Lf ' 
IDE SUJiLi <L-ala]l S j^^Vl (^Se (JVl e-aja^l aJA* L_aaji 

Advanced <^-s « j-^j Device Type lU None 

Primary (secondary) IDE channel lU settings 

Device manager ^ properties 

^Lj ' LSjJJ LPT AJlJlj 4L*ajA\ 4juLLJl ^^Jc AjJal LaJJC 
IJLa t %100 2"l-«-4jl ( _ 5 -lc' (J-aaJl g .' ■ "-J J (J-axll (jc ^c-al^ill 

" ? 3K.»J a JA jZl j*il 

Use any interrupt assigned to the ^s-^ » J-4I ^ 
LPT <JJ Properties ^ Port Settings ^ port 

**' Ull Ul (Jdi_uU jaa-^J 2000 jj-^-^L?^ U-*^' <j' i* J ' "I ' °J^ 

Integrated ?-»& <^-s j o*j^ setup ^ v-*^ ^ j' 

J^J Peripherals 

First - PCI Init Display 

(jia Vjl J*"l *n j-a j-& AGP <^jt-£ jh- 1 ^ '-^"^ j] i^SjV 

LkaL 11a PCI pj^' l>° <-^j^ jj V°" ts^ jj-HJj^ ^j*-y 
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uj U ' PCI j AGP t^ t> u£> 4^ J o^\J^ J*- 

Jji *n Jju jVI i AK uLa Hi PCI £ J-J LH u^j^I u^ 

Cll^T iVl^ll l_b aaJAJOl J (jiij^jl Jc ' "J ""'J'" 2000 jj-^J^ 

j upj-^ 1 Display Properties ^H -^ L " J ^O^ 1 

(■_ 1 ma J2^i\ (jc. 4 a>"'-^ " (j^alja. dljl£ (j£j (J*AJ (ji *_lLluii 

j- j_kj l^i-iaJ ajJjAj mil ( _ 5 -lc' ^/'J ' "*" LK^J^' U£*-"^ Jjjl 
(_CAjI (_J_lj£jl (_CAJ (_JJJJ-! '^' J '"'j i all dljLS (j-« '"'j i all 
11a QjAj _>a.l (Ji tillJA (JA Clljj-all dljl£j ajjJAUilll -laJJJ 

^Jjill 

(JjJ^ia (j^. ajjJAljalll (_jx '"'j' all (JSjj ?r <m in 2000 jj-^JJ 

t_lA JI tdjj Jjil 4 j«--4j (J^-m (j-ll <4jj^j tdl^j IDE <J^£ 

2^= CD J-l Properties ^ j Device Manager <j-ll 
Enable Digital CD-Audio for this CD- J^ ij$ 

ROM device 

5>LxljjJ liJJ 2000 jj-^J LT^ (^J^ J '-—»;' ^jJJj-aJj Aac. 
%100 t5-ll ' ." ' """ j-uijps J^-»% IaIJC j (J-aaJb ' .'J' aHll 
(_cl ' t ' ■ ail V J ^j^-kjj L$\ '"' "* "-J V J ' . 'J' allll £ixU^)J Jikj 

^^KAJl a JA JaJ Jail IJLa c^Lxlijj 

AcjjJaj^s TEMP ^-JSj-all '"'I 3 La all (jj£j LaAJC. (JAiaj I^A 

di h UJ l 4 Profile User u^- 1 ^ — ^1 cii h U* <_J-^I J 

4_jajjx till LLa ?CJ 11 L_SJ i allJI ^c-al J_J I g a iaJ uii 4_jijJjAll 

AjSj-all (Jill ^la JI (JjSj LaAJC- j t ^LxU^Jl ' .'J' "* '^UJ^> J -' a 
L-lj-i "J Lax l^_a. ^-J_aia jLuiaII ajail (jj^J - lalluLall lla a (_lk|j 
' _ " > UJ Lax dll ^la all » JA jIaj) a_lL1luj V ' .'J* """ TJ-al JJ (jl 
a_uil (JJta. '.' 7- J ^ IS uj all 4.AA (J-aJ ' ' . " ' "* (7-^Jh 1 i ~ "Ai^ 

Jl L_lA Jl tillj (J-a»Jt J^a3l jLiLall 

System Properties, Advanced, Environment 
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-II temp j TEMP J M J «- > 



TEMP ^IaVx lJaa, ^ I jjil j C:\WINNT\TEMP 

f J 98 jj-%J J 2000 jj-%J 4-lJ^ala ^jl^ ^^-Ic L^Ai& 
j (j iJaljlaVI J lalll J*Ju£ (ji (JjS 4jjlj 30 J^"""' 4-ajUll a^A 

^JLtill ^jc! j j-jJl JJaV <_M IJL. t 2000 jj^JJjH >* 

ubljlaVI 



Jji ufill f.^J- a j^kV ajtal - aUaill - ><^-<tl 4a j] Jl i_jAJI 
(CAJI j- tialjSiyi Jj» unll aUaJ jikl liltJA (jx j jtajUVI J 



l^al^AJ uol « J LaJ uil j« ill ?UJ 



_i*J 



?2000 jj-^j^ 1 ' .U ' ^*'"' -^ winnt32.exe>«^l 
_aL jj — uox j— aj* JJ -^S /s: sourcepath - 1 



XaLS jLolJI sourcepath J^j lJ> ^r^ j 2000 jj-%^ 
JjcVI ^Ijjj tjll cjUjki ^^Jaaj /makelocalsource -2 

;(Jl!La ' -lli tall 

winnt32 / makelocalsource / s: c: \i386 

tj^jjajj ^1 4il^joJl jjaj /tempdrive: driveletter -3 

j 4 dljljLa^a300 C5-^' W^J^ H " w "' ' ^>^l .il.ic.VI diliL 

Lg^a ji^jjj ;»-! (j) (j^J j c 4il jjoJI jUi-iuia 4il_jjai .iiAj aJ 1 31 

lAlLa ^ULaJl I JA (jjSjUii 4jil£ 4aLuix 

4_jI j_^ .i-Stlil J-^ 1 o- 3 -^ /checkupgradeonly -4 

2000 jj-%j^ .il-ic) ciiUikLa (jx ^g-J^V ^aJl A-« tS^'j^* 
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jjJl £-2j-a (j-<a Clllila ftJoilJ ajlll jIaoVI 2 lx ^-W ^"d /m -5 
a j^.a.1 (J-^l (j-* * \? ^? dl^T LiLaj JjjjjI ClsJjl Ia| Alia Ia* j 
SAa-aJl i La ail ^ V jl '*'"'-,, . jIao^I TT-abjJ fj^" 1 ' s^-^ 1 - 



4 ujl uj ^^J (JjjLulJl aliajjl a ALxIull jLp> I *°J ■ aj /cmdC011S-6 

duiilJl Jj^ia Jl^ (J jIaoVI diljLik 
eLglil aju £OLaVI SaLc) ^aju jIjlcVI <»-L*j /noreboot-7 

tiilj (JjS j~Ji ja\ AiAli ' J '"'^ "j ■ 8 "'_;^; dslalajl ^ljoiJ 41i.j^s 
?4-La SjUlLlmVI (j^-aJ I i-lS j bOOt.illi ' *'"" U-«C- J* La 

$,AJ AJa (JjT iVnll 4 aJaJI 4_-ajUi jl-g-lal (JC- JjlulJl ' aiajl jA 

(J_La jj^aj_k^aj jj^-« L^W * J^^>^ <j^-°H ' "'"" Ia* t (J)it iYn'1 

; ( JJ.<ijlii3 Jl a I uSlj 4_jl AaJ ' aiajl Ia% ftAli LaAlC t fl j£La]| 

: dyj 1 * 1 jW f^ 1 ^ lAs [boot loader] : JjSn 
f j^' ^1 j^W t> j-^' -^-^ l>^ Jji^l j* j Timeout 

(.jJaljiayi aUaill Jjt Z'\\ 

4JjT un al_| ^Ul ,- i^aljjaVI J laiJl AAJSJ jJe j Defaillt 

4-*jta j^Jc l^j-I^j j^> j [operating system] : ^^1 

j t 4— ajllll ^^.3 j g laJ (jl AjjJ JajI UpLa-i "I j (Jji iVn'l <LaiaJl 

aUaj jLli. *—a J 4 ' . '■ ■ <om (j-a J-£jl ^g-lc aUajJl dlllLa *5 j-a 

; 4Jti!l fUjlLaJl alAklujI « J LaJ I ijj 2000 jj-%J Jj»>""<ti 

cj!li_JLa * hvi m b 2000 JjMjj^ <- b» "^ basevideo/ 

JJJ»"' <Ll9j^a 6j5al dlJjl 4_lL^ J Alia Ia* j AjjalUill VGA 

«jx (JS cjIjIacVI jjj*^j tSLuiij 4-iLsul LuS aJ j dijl£ jjaaIjI 
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^_£j Ljjisij i _uj ^"\\\ ^lxU^j Ax i Zaj r-tliAil 11a fastdetect/ 
Plug and Play »Jh^ J^ cj-^ ^>j*^j Jj-%^ 1 f j% ^ 

2000 jj-%.^ J^" to*^ 

2000 jj-^j^ JjAj&UI *a? a*.j\ jj^ ^i«j noguiboot/ 

L_i_yi ij-A Jji-^inJl * j_j cjljJai. <J_£ J -> mj bootlog/ 

Winnt\ Nbtlog.txt 

jL&l -k*j J 2000 jj-%^ 1 c>Aj safeboot/ 

lgi« ulj (^j-Jjl C1l^-t_ui<J| f.La_ull AJ-a^. 4-uiLuijl Jc. J^-^ SOS/ 

cj_jc.j 4_!U ^ a-iLo Ijla j gOLSVI -ii& 2000 jj^-JJjl' 

? Windows 2000 Multilanguage Version j* L* 
^j^ j* Windows 2000 Multilanguage Version 

ail j^Jl j 4_£^l jjI 4Jl1 j_nijj ?r ^ l in 2000 jj- 1 -^^" ^j^-^I 
(■\j-ui (j-£. ig *'»J 1— «-« ' 4_JJ^>*-M W^ 3 '— <1 ^ lSJ-^ ^-*^ J L5~^ 
4_-a j^Jl a.j_& <Jj_aJ L_Sj_ui j t A .Ala a 4_iL 2000 jj-^-^J 

Ujj^ %100 ^o ^-^ J' l£ J^V 1 2000 Jj^l 

' *« I "*^ 1 ?4_<s j^Jl *^-* LS - ^ UJ ■ ^"^ " (j^-a-aJl (j-a ' "J^ (j^J J 

i»J til £fil j i Microsoft Open License Program 

jl 1 g "'J-*- a£^alc.l UJ j '**' *'J**'*'^H (j « 1 3 J ""'•"' 4_ljl£-<sl (j— C 

Jill ^LuJ (jl Ulilj dlJjlJVI Jl Uj.Laa.1 HI 

Windows 2000 Multilanguage ^j^ ' .""->"' -^ 
? ^j| jSlI j ^J jll 4iJ jj&I ^.sjS Version 

Jl l_iajI 
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Start - Settings - Control Panel - Regional 

Options 

r 5 ^J 2 ^ ^^ >^ Menus and dialogs ^ chj 

. jjjj AiJ ^L Local £j^ t> 2000 jj-%j 



j Microsoft Windows 2000 Resource Kit >* L» 

(_cjL«jI a-iklLuLal! SajLiSI (_3jLj_jjI j tlilj^VI <j-« ^''-j"?' * t^-* 

jj La Jiiaal j 2000 jj-%_^W J-^ J*S UJj a£a^l] Jj;^ ll j 

j/'^; x^jjb ?r a l n*i ^_a j TweakUI ^j^i ^ < ~j"? "" *^* 

.< Vi U S^>JjS till jLaa. LmJ j 2000 jj-^ij^ tllLjl£-al (j- 
<_J_klj ajLajl « J LaJ i lU 4ai ■ «oIJ JjlJ j t 4_il jl ^jJjul^J j aliaijlj 

X^lJl A^.jJ 

illSjjoij jSj^a ,*-3j-a Jj-a 4 r - J"?- ■'" »-^> U J ""*•**' ■» ililn'i 

ftp://ftp.microsoft.com/reskit/win2000/ 
? Dynamic Disk ^s^^-y-^ u^j^ 1 j* ^ 

4 j^j al "'J i aLulSI f.l_uij| (j^-a-aJl (j-a (cUl (j^aj^ll jjfc 
jjAJj^jJl J^Lk (j<a VI ^J^ ^J^>*Jjl (jS-aJ V J ' ^J^C- 

Computer „-J tJ-* il ^L^V j c 2000 
Disk Management ^ ^1 ^ Management 

^—Ic lAeLuul (JAaaSI (j_a ^j-Jjl A-J^J-alll^jl aLulii^l t 

; ^Jk ^^^JxLliall (j^ajSll 

ajjUJI ^Lutfifl jo t afa^j V ^j simple -1 



453 



ajIiJJjj <jA jSI s^c (^ jj£jj ^j spanned -2 

(JjaiLuila (JS mj 

jajj j <_j!l«Ujj (j-al jJi Sax. ^ j stripped -3 
I j) ijaj p jAll 11a ( (CliSjjl (_juiJ ^^ (_c jljla <j^-"^ 

lAA -I laJ mb j t (jLlllia. (jLLua (jLk^ajii tiLol (jl£ 
CJLilAli) 4 i LlS 9 dp I )5 4r- \joj t flC*l > aJLJ * u p all) 

uj-^^j^ u-^ 1 uj-^ 2 fL^aiaVl sl_& mirrored -4 
(j^alj-F^I a **■' '«■•- ' . i jSj (.-111 cjLjLnJl c j.; /"'/"'^ 

(j-a dlLlLult (j-al AJJJ La-a ^a-V (J-aj^jl LS -1C' ft-uilj 

lLJI jl p_U^I 



luj 



t jJ&i J u-al jJi ti£L3 j_^ jj-^y RAID5 -5 

CjJlllI (J^3J_Sjl ^^-3 j (jj_k^a ja ^j-ic ' . ) jSj ClsLiLnJl 
AlL ulljj (Ciit j f-1 U-^'VI ^rj^ . aj Jj£ ECC ' . '"'^J 

£} SuaJ (_jj i^ajiSI (j a (_Cl (j a dll a_jlx-a Jj_a._aJ j 

jL^a. ^^ /gJt-jJl (j^aj_£3l ^—3 dsL-ajla-aJl ^*^ . ^"t.J 

^}3_&J j CllLjUJl (j-al ^j-Sc- kil ^j p ^jill I^A t 1 g ; LaC. 

(JjjLuJI p jijl (j>a Uajl 4_j£J j (j^ajlll "CaLoLa ^j 

j FAT32 cjliLaJl ^Lki £_a Alk\ JL* aILJI pUft\ 

^^UjJ jjj <_£jLe ^jJ j_x Jjjaall « NTFS 
AJj-iaJ J3 ^ lh'StII (JlJjajjI Lai dsLLnll jla (JJ.1J (j£^a 

(j-ajiJl ^^Jc (Jill CliULnJl 

ZIP cjLiL ^ cUUij 2000 jj^y^l iW ^£ 

^_a j-L\ i La a (_£L£ ' 3 "*•""■• J '"'^ i La "^ A Uji , U A\ 

?( LuiSluLaJI 
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' 98 jj-^J^ IPlllS 4~aj^. cs-2 a^j^j^ a j^"' *^* 
jAaJI j-o ,j£] j 2000 jj-^-yj^ a ja^la t "i unJ j 

: ^Jj US UlaLia) 

(j-a IPlus 98 jj^yj^ Jaji^-^Jl <j-ajill lM -1 

4_L» £ jiljJ j plus98.Cab < — a_LJl j-C. (2J-aJ -2 

*J5ll cjULII 

DUNZIP.DLL 

DUNZIP32.DLL 

DZIP.DLL 

DZIP32.DLL 

ZIPFLDR.DLL 

extract *zip*.* Enter j*Vl fl-i^Uj 

winnt\system32 J 1 cjliLlI ai* £juuI 

: JISJI jk^l lJSSI j Start - Run Jl <-* J' 

regsvr32.exe <C:\ 

c:\winnt\system32\zipfldr.dll 

DllRegisterServer in [pathj\zipfldr.dll 

succeeded 
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Clsliiajl dll jjla a flfrljl 2000 jj-^J^ gj ^"' ' "J U* 

< Accessories < Programs < Start 
Narrator < Accessibility 

dlj i aJlj -<^-< ll «JaJ_uiJ Voice eS— ^ " i^aHj J 
4-Jf.ljJJ AJJJ (_cljl > fl-Lajj ftjal (jVI ' Sf.ljSll Acjjolj 

CTRL+SHIFT+SPACE BAR J-i^l j 
1 SETUP.LOG <-iW lU ja I- 

dlLala dl-Ull (jL£x ?t_iJajJ 4_Lj ji. i__i_Lajl I 1a ji-lij 
Jjl IJI L_S-LJt I JA J l^loil jLaJ j 4 AjjojLuiVI j»UaiJl 
IJ1A Aji.jJ 4 2000 jj-HL^ fL-laJ r^ >H f ^ ULaJl 

Winnt\Repair -^V^ 1 ci^b lJLII 

jO_jj ' .'' ■ tall (j^aj_kJl (___ Sc. 1 a i la a (J t-nI > '« j^ 

* Logical ls^ 3 ^ 1 u^j^ 

subst L: >«Vl m^I j Run < Start ^ ^ 

c:\download 

cs-^ download -iV^ 1 <-U_pA? (j^-^ 1 _>*VI <»j^ 

L 4-f^i J (J^J* J' c <j-=j^ 

cJjL^j ^ j_^ V 2000 jj^-y^l cJ-«J ^£ 

? (JJajuZSjl IJj AJC. 4vLWkl Jj^.jJ 

Jl t_AJI tiSUA j regedit ^ m*^ 
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HKEY_LOCAL_MACHINE\SOFTWA 

RE\Microsoft\ Windows 

NT\CurrentVersion\ Windows 

Jl t_lAJI <LjjII3| (jxj 

DWORD Value < New < Edit 
NoPopUpsOnBoot <_M 

aJ 1 A "J* a " £ L - k -* a J U^J-* -^P^' T^**''*" J 41 -^ a * J -^ 3 ' 

OK 

Jl <_lA Jl <LajUJl (jxj 

DWORD Value < New < Edit 
ErrorMode <J^' 

aJ 2 ^ a-jkll £-"-ia J (jjJJ-a -^-^?-jl r-OLojl Jc- JaijJal 

OK 

jl_ii.| « j W*i m] (J_& c aj£l jjl (j_>a j-±& jl-lXs (C^J 
Jj^jj SJ j Sj£|U| sIa aAkljau (jl 2000 jj-HL^ 

Jl i_ia jl tiSUA j Regedit Jl 4-* Jl »*j 

HKEY_LOCAL_MACHINE\SYSTEM\ 

CurrentControlSet\Control\Session 

Management Manager\ Memory 
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1 J 1 ^^ J^ j DisablePagingExecutive 

(J J g Jaij 2000 JJ-^ALt' (JJt lYm e_iiijl LaAAC. UU2J 
^^^—Sc (j^aj-xJ j ■ . Ua3 ■ Uj V ^c-al J-i!l .1^.1 (jl 4j1_ulj 

? LjUIj Alkj Alca.V <_M l&* <£^l 

Jl L_jAit tiSUA jRegedit Jl s^ 1 

HKEY_USERS\.DEFAULT\Control 

Panel\Desktop 

. 1 J ^^ j^ j AutoEndTasks 
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XP jj-^J P^G- ' *^ "'"'^ lH-*'^' tilAui^a 



jlI^)]! (_j^i^.^)jl Jill ajlUJ 

Alia^a-a JjJ La (JSJ j^VI t^lAuJj^s jljisj aAjAa. 4 luilui Jill <jj*J Iau 
( _ s Jc aAjAaJI 41uiluJI oAfc rjJa L-Jjluil j jSj ■ u j t XP jj-^JJ (J 41 
jjAJJj (jc. 4A9^)a_a JjJ La <_j£j (JJ-aV tilAjoj^s aIjLuiSI 4 lull mil jljc- 
aA% (J U jSJLui ^1 j^M i^aaJl (jlaxJ jl Jl 4jjjlll *_x < 2000 
Ijiaj 4\LLuJl 4JuiiuiJI (__i j£j La] 4^jl_uLa jl 4jLI k^i j j£j i u 4-LolLuJl 

jj&Lui ^p^J j i 2000 jj-%j ^L^ ^jj j£*j XP jj-HJj^ jV 

4 luilui it dA4 ^i I frlA^S SaLc) ■ -UillLaJl (jx Ai.1 i __ill j aj| . ^.A. ll Jala 

V J 4JjAaJ (J-flSj jl JJ i aa£j (_cV SjAt-aJl -^"'" J^jl J ' aAjAaJl 

aSjjc. "> ?Tjl_L<a jx LsAj) L ll'n 

aJjc Ail j j»£_ji.l 

?XP jj-^J (J^LtSoJI fLki jA La ; JjVl JljjoJl 

(J j I A*J j t CllSjjoijjfLLa 4^jjj (Jjt un aUaJ dlAi.1 j&> XP jj-^JJ 
.NT jj-^J J W9X jj-%J PT^) ur^ fj""^ *M*^ 4jjLa_a 

j^l l£1 j 'Whistler ^ £j>la]l II* Jc jlLl >»Vl 4jIai ^a 

;aUaill l.l£J jjjjljla jjia^ jLal&l aJ 
<J^J (jl 4j (j^ajlL (C All j XP jj-^J ^J^ (jj" 3 ' J i CJjVI JakJl 

. W2Kpro j W9X jj-%s ^-^ cK-a 

jl 4j (>ajjij t^lll j Windows.NET -^ <3^ j i^IaII -^' 
. jajjijoi 2000 j j^j^ NT jj-%j ^'jJl 2^?- lU-> <_Kj 
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l-l£J NT 4-P^ is^ U^ 1 ^ vjj ^^ LS-" U^ AaojulIjI (jc. ^>iai!l (J^ai-J 
*JLsJJ j <_Jxl£ (J&JJlj CliJ 3 2 Uj*-"" aUaJ jiixJ XP j J-% J <jU 

;AjJliJI dlliLiJI <* aJaJl *_« (jjjljla j$2 4jSaljj]| -1 

^ki e ^al^ <d L^NTFS5,NTFS4,FAT16,FAT32 

g-ljj o^ujMSDOS,WIN9X,NT4 :*-Jifr ^i&J gJjJl 

^>i a^^ AjluiJl cjliJl ^ cUj Aii U£ POSIXj OS/2 

J^V x86 ^^ t> ^y-^Jl cjUJU^JI I—Jo! <*_« ^LkiJI 11a J**j -2 

Clll£jjai! <_£ ji.1 Clinic. (Jm lllLajlxx «_a <_)x*J ^ljolJ talJA j Amd J 

^a t> Windows.NET j XP jj-%j t> ^J ji£j L^.ls j*-' 

4£jjui (j-a AjAaJl ajAJtjj) ^cJla-a aC^il 1 i ^J i >-■*■ Cj^cl J3 j tlu 64 
_du 64 ^ (jx (Jjjl 4 aHJJ (S^jl UjVI TT-lla-ajl Jf^J <_£^' J U-^j 

SMP (symmetric )<£& XP jj-%j ^^ -3 

(^Ux j- JSi Jic %-a\j& 4^1** £j jjj) multiprocessing 

j Windows.NET Advanced Server <^-^ ji« *-4h 

^j lilJj Jl AiLjaVL Windows.NET Datacenter Server 

.COW (Cluster Of Workstations)^^ 

ji.1 JjAJJj (CI ^jJfc (JjiJj J J J ^"' a 4j3 (jLa^l *UaJ -4 

4J ?L^uiJ 4_«UaJ jji 4-a-a.la AjSLajuJ till jJ3 XP jj-^J J^jJ "5 
(jx *_ulljj| LJjJaJI J' iah Sj^-a-VI p Ijjl ' alia a *_« (jL^ajVI-J 

<£jjj1 ^"ll 4 -^ J" JjVw.t* ^Aui aUaill jl-J^-Jl ?c J i ^J jj-iJ_ajl I^A ^ji -6 

^ 4 'J-^ ■» 11 Ajj^S j dllinJaAll (JC. aUajJl Sljj (J JO (JC ^Cjlill JjAkjjJl 

.NTFS ^jULall aUaJ J I^LluI jjc 1 . ^j. ^ j a jSlill *_a (JxlajJl 

(jjj AjJjaJl l^jj LiJ byjAJ aJIxjI Clllij *U-^ aUaiJl I JA aCAJ -7 
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ISO ^J"^* a *"' Ig-afcJ (J- ^°; <^ita j 4->^gLa Aa ■"*' eljjudJ A^Lai II 

t> ^ jj-%3^ ^ jS ^j*^ J ^F jll ^1^ J ^ Unicode 
ARABIC LANGUAGE r lJi2J J ^j*- *±^ t\j& 

.aj jJ^JVI ^Lkjudll vjj«^ PACK 

S jg->l (fiV aCOjl J^JJ ^j-Sc- S-^^ S jjLaJ XP jj-HJj £^-«2 -8 
al_jj (__1 JJJ^jl JJ_aliijl (j^ ?P^-J ^^ J AjLiiulx dlliLiJal ji 4jJ.ia. 

.HAL r liill 

?bj-ilJ (Jjj^)^ («A La J XP jj-H)J tllljl^*-a! ^g-A La Ije-jUl (Ji JjjoJI 
l^gjj La£ XP jj-HiJ L>* ^ljl^*-a! a-ic- tillJA 

'(^j 64 j A?32 j' J-^J) Windows XP Professional -1 

^ll\ a J^Vl ^&JJ y^A j j Lujoua jjj 2000 jj-^JJ <_P^ (_Kiai j 

.1^.1 j fjJljt-a 

j.(<A? 64 j ^32 <jl J-^j) Windows XP Personal -2 

a&J ubxj JjV A-kjaiill (jc. ' ailkj j cWLN9x LP"- I.K"' ■ " 
.Jala IjaJj LaJU-a <»eij Upl (_^i SMP 

<_K1ojjc(caj 64 j ^32 jl J-^»j) Widows.NET Server -3 

diLaJlsL* 4 C5-^- f -^ j j^j^" 1 2000 jj-%j d^ 1 

j ^32 <jl J-i*-=j) Windows.NET Advanced Server -4 

8 (jja. ^cjG j jijjj^ AuuliJ 2000 jj-%j cJ^-a J^^j" (<-^ 64 

.COW M& f^ AiL^L CJUJU-a 

j ^32 u'j 1 ^) Windows.NET Datacenter Server -5 

^jja. ^a&Jj j j3jAui jUjuAjIj 2000 jj-^J LP 4 - 4 CP^^J" Q^i 64 

.COW ^ ^ AiL^U gH** 32 
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^jjj jjjy£ ^^kloy j Windows .NET Webserver -6 

?XP jj-^J UJ» "'"' CllLlliLa ^^A La ; tluliul (jljjjaiil 
233 Cp- (J& V AjCjjuI ^cjLx-a Jl J-HaJ Clli^uljjfLba (Jjjljj '-r 1 



(j^i \L. jli 4-n.I .n* j dlluLa-La 64 (j^ U^J V a J^lj J JJjALa^La 

i <J jjS-a <Li.l jj j£j j t dubLaaa \ _ 5 jc- (J2j V ' .''■ "-" (J-a jSjI 

500 j^ ^"LvajI 4c Jul (_J3j V jl (jjaLaiaLJ aUaill I j& Jc <_>a*jl 

^gjLxj Cln£ 131 j dubla^La 128 (j^ SjSI 111 <j2j V (jl J j"'j A ^J" 

j XP jj-^JJ ^t^ J J ' ".'**' t^iJlS-aUs til jlgia. Clll qi^ilj-a *Lj_ial jJ j^a 

j 4aJl» Jl aji j a j£l ill jjijil 4ji AjiLiaVI CliblLa^Jl jc (Ja^ll 

AjtUaluib jli 2000 jj-%J J^*^ ls^ ^H jW' l-£^ <aj-«*ll t^-St 

.XP jj-%j u^-^J 

jli I JgJ a j£lill algjll (J 4A jj^ill 4_JajVl j>« XP jj-%.^ j£*J 

(_jjiaj <jSj j aliaill \iq1 I jji^ jj% jl '"'^.^j"5 12 aj£l j -?■•*■ 
256 £* ^ j <_&4? <_U*j XP jj-^j uP <-J^ u^ ls^- j.(» j^ 1 

4 ^"iHl ClllilliaJjl j ^c-al jJl j-« J^jb A L aaj aJJ aJ La (JJjbU*-La 

SjSlill 

XP jj"HL?^ LS^ **j *. (J-al J^-jl J dll JJjLul X-la^. <_J;lxij AAC 

jjc. diUstaJj 4jlalmVI jc L_aijSll j jj e-LJl j-a p jj Jst^L 
a^A jl LaS t a j£l.lll "?■•*■ jc jiaill (J^aJU ^ °J" ■ a '"^"»" al.iklluil 

.Aija i <a]| (j^ajaJl dltaUaJ *-x Jls.IiJ 4JLaJl 

Jl XP jj-^jl' UJ^ 1 -^ 4j9 J dllL aljoj j j U"i ^ jlgja. ^a j£J j 

_ dia^joj j jfLLa Aj^AJl jjir iVn aliaj p Jjall 

L_SjcI 1 «J< j ?XP jj-HJjl cT^S"^ jl-^-aVI J* La i^ljll Jl>oJl 

u- jStsll j BUILD 2600 j* XP Jj4^ cP 1 ^ 1 J^-V 
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j-VI iij j RUN<START Jl <-* J' 4^ Jj^ 1 J 

.WINVER 

j ^Product Activation Windows j* ^ : o^LkJl J>J 

? LajJuJUjI f.Lijl aJJ ' ftj£ j ? Ja-LuLJii J-Haj V (5^J <Lkjalill jl aid ' b£ 

j* s jj^ ajjaj ja Product Activation Windows 

J^C. AlljJJ jjAJjJjl a j'J I " AjAk^alL aj2j J XP jj-^J l_£ J^J 

j cjlL-al^J Uiaj a jJjj al LJj 20 t> uj^j Product ID 

^, *ai in La Jc £_Jx<a^J aijl I.1A (_jjoLull Jc J i^ijLg-^ dlLaJxx 

jjAijji] Uu%u ajIaxj 4-LkJ aj& ajJL ^i]l j Activation Code 

JC ^ijliui jjOJj_&jl (jli Jj£jl I JA (jLkjLj alj aJ (j) a-lkluLajl (jl (_cl 

_ La jJ 3 >^*J (J- 4 *-^ 

Jl (_lA jl ^ al 1-J*" J| ^Haj i4j^l 3-ajoall <_)a Aija-aJ j^l 

System <- System tools <- Accessories <- Programs 

j Activation Status <L=J «^a i^Ua cj^j I Jl Information 

remaining Activation Pending (XX days) Lg-LULa J 

lo^i t (Jaxj\ jc jjAJjjJl L_iiijJ Jl AjSiLaJl j»LjVI -i-ic- jA XX '*'J' V 
_ (_>a*jl (jc L_a3jjlial j Ig Ujifiu «JJ .J i-^riA. mj j| ^^jxj 

j| lg Uj>*u aj jjj (iba uU jl J*J I J$i A^jLuJl 4l*aJl l^J J I jl Lai 

■ ^"J 1 *" Jl J"tliJ ^*J aJ ''"'J^.' l^jkjjj 

ajA j J "'J *'J*J J.' ) i_S-^>*^ jlAk-aVI XP jj-^JJ ^J "'''"' f'LijV -1 

( j>JuLpl 

til jlg-aJ ' -i&all gdajol Jc 4 laj^lj dljji i—kLJl ■ -±a '"j 

F8 jj J& j-^LiiJl jUb Safe Mode i>Vl £^J1 J&J] 
Safe Mode t>Vl ^ajll J ja j tdjW Jc <da^.j iJAJl ^ial 
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/LuiLuiJl LS Jc a jAUaJl A oAulA] CjLsAlxJjl *_±j) 
; ^jaJl jl-lk^a*^ XP jj-^ij ^.J ■**'**' eli-ll ' «■" 

http://mypage.ayna.com/dr_nokia/Arabic.ZIP 

j JliiilAijjj ) ^ jjkJVI jlo^VI XP jj-HJj W^ *^V -2 

http : //mypage .ayna. com/drnokia/English.ZIP 

ixp jj-hjj '■'..• ^ (JLA 3 '"^ (*^-^ 

jl ' -lap 4Jl alcl^a *-a XP jj-^Lr "J* ' U U^J^' A ^"' ' "^ ■ "1 

^ JjVl j* ^jjjaloJI IjW 2 u' 'j^ ^ j Bootable jj% 
liJc La <_£ lillj o*j 4 Boot sequence ^ ^ o»j£^ ^^ ls* 

(JjajuU AjxJ j ajjJAluiSI (JijjLa ,_2 jjAlj^ail (j^a^)5 « i iaj (jl jA 
p Lul jA tdlSc La (JS j Lullij ' .'J' ^■"'"'" £Lxb^)J U <a *j L " J jUj a 11 

. cjbLSjVI 

J 3almb jlfraJ Jjt u2 tiljlLab L_Ujoi jfiV JjVl ALjUI dlLuia I JI-2 

aaaj ^ill j winnt.exe t -*^' ci^ ^ t> j smartdrv.exe 
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.XP jj-%3^ JajxjJa-aJl <j^ajUl <_J l386 ^? "^ <_A-^ 

ji NT4 J W9x jj-^jl l*j^ ^J jW 1 Jc- 4^ u 1 ^ KJ -3 
setup.exe ^^j^' d*^? ^XP Jj-%j ' .U"-»"to 2000 jj-^yj 

<JuJl d ja ^i j 1386 ^V^ 1 <J=^ »-*h Lf^' j winnt32.exe 

jj.ijj_ajl jjji XP jjOJjjjl ' -JA) aHj ;»j2j (jl La) jl jLlk tiL^J jjfLlul 

OsJ j 4_lLaJl a^A tgi j JSj i " a CA*^ XP jj-^ij^ ' .'J' > **'**' j' ' ft!"^ 

; jl jLlk IgJS <LajUJ jlfraJI (Jjt uU OJC. til] ^JaJjol ' -1A) aallll elg-Jl 

j i A hit uM JJJJ (fiill aUaill l^ia jtikj fjilll jjAJj^jJl jl XP jj-HJj 

t _ s _lc XP jjAJjjJl ' -Uj aHj aj2j (jl jj-iaij 4il (^ j 4_la^La (fi.il LiA 

I Jl j t (jkljull Ixia Pj,-^ jj^U^ 'Sr ' ■'' ^''"" auiSII jjc. ^kl ajLuS 

jx j£-aJJ al j .li.lj ajod V) ^-^ jj% V JU till.il IjU. U* i'iX 

C )^xj ^j ja lAAit c Partition Magic <j^jjj ^^±ZJu a^i^ 
JaJ j ^jjili jj-iLjll ^ Outlook Express J^" ^ <j£LUl 

ila ail jx '"'1 aLJI ^j *-»» J £GjjU t^Jjlc. j j^J I " jSLuLajl a.iA 

Uijaji] j Windows\ System ^V^ 1 J! Winnt\System32 
j About<Help< Outlook Express J] m^ 1 ^^ aiA J! 

Igiaj Ale, ^Jlll dlliiall pLajaL 4_ajli w""" tiSliA 

alAkiuib '.'j' ^■"'"'" j^ 3 * ciiijjoijj^jx ^j^j jjjj^I 24 j-« p-1j2j1 -4 

XP jj-%.^ 1-iiJl I JA Jj aaJJ JjASjJ (j!)Lk j-a AJjlll J^al jSfyl 
;XP jj-^J Jl^c-V ^^kloilui <Jlll 4_nlll (j^aljlfyl jIjc-^ jLujukajjj 

liA laa i Sal 

:XP Home Edition jj-^yjl <-*^ ^ j 

liA laa i Zal 

jjAJjj *_x A^aljiLa JJC. a^l ^"^Vl ^j'-^'*; jl ■"'■»"'■■ ;xjl_ui!l (Jl JjjoJI 
?<Kj^LaJl a JA JiJ AljjJa t^lLlA <_)* J TJ^ ■ ^ I^A (J* 4 XP 
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Advanced ) A^Lk ^ V l^fr ^P <^ j XP jj-%jH £- 
(ACPI Configuration and Power Interface 

SK *Jl a^A JiJ AJujla tSlLiA j£l j XP jj-^J L*A«itJ ^1 

t^llj j diLa-jiJl si* ^a <aal jlo (HAL) j XP <»^ Si jj jL£kL 

LiAJC. JjVI AAk^aill 4J^)a1| jji j jjAJj^jjl ' -Uj g»IJ AjLjC (J^Lk 

• a y ic- w l-» ] 

Setup is inspecting your computer's hardware 

j gkun diia. F5 ^lji« ^1& L^jjaJ l t_Laj U^jc 4 configuration 

;iiljl^k *_a (jjaljldl p jiJl jlikj] HAL PjjJ^J 4_*J^ 

j cjLJUJI Sj^L* <JkjbU ACPI Multiprocessor PC -1 

.ACPI f ^i^ 1 

cjbJUx ^ ^1 r Vl cjUji] ACPI Uniprocessor PC -2 

.ACPI (*-« <aal jl« J Ja^a ^ J ^JL*-« A^.jti\ ^JiC- (j£l j Sj^xla 

Advanced Configuration and Power Interface -3 
.ACPI f ^1 j3- j gH*-ll Saj^j r Vl ^Uji] (ACPI) PC 

cjbJUx ^ ^1 r Vl cjUji] MPS Uniprocessor PC -4 

.ACPI £-* ^' J^* J^ J ^* a *^ -^ J ^^-*- a A-^J^I Ls -Sc' (j^l J S-lixlLs 

j^ j cjUJUJI s jo*S* <JkiV MPS Multiprocessor PC -5 

.ACPI f *^y^ 

ACPI Compaq SystemPro Multiprocessor or -6 

£* AialjiJl j cjUJUJI Sa^Ls s j^^bll 100% compatible 
. Igjtx <aal jlaJl j tiSU«j£ 4£ji!i ^IjjI j-« ACPI 

^ <aal joJl jj& j ^l*Jl Saa^-j s j^aiU Standard PC -7 

.ACPI 
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j ^JUJl Sajslj i j^V Standard PC with C-Step i486 -8 
.C-Step i486 V^ ^ J ACPI £- ttS_pJ j^ 

? jL^aJl (jiiij t _ s Jc WIN9x jj-%3^ <LLoi ^cjoij 

-^ ' NTFS J' <— il-ai-aJ' f^ d-j^"'. ^ f^ l^j u^- 4 - 1^* p*J 

L. <ua u&\ j MSBATCH INF 315- <**» j ^^ •— «L« ^1 -1 

:^ 

[Setup] 
CleanBoot=0 

jjj (cill jjojjji! (JjjLuujI £.ij (_>aj3 al^klujlj jlgjaJl *Jal -2 

(JjjLul jjAJjj (fil jl 4A1) all 
; J^V' I^A t_u£l 4j±i alj JJJJ (5 ill jj.ljj_jjl <J-aj5 (j- -3 

setup.exe DRIVE\PATH\MSBATCH.INF 



t^ill jLoiJl j cij^Jl >j DRIVE\PATH J^ ^ d^ 

; (JliLa AjLuiJl (_cill ' aLall ^jJe (_C jliJ 

setup.exe c:\new\msbatch.inf 

jjAJjjjl -?■•*■ <jl Jia.V XP jj-HJj '.'..' "*" • i *J ;*-uAjjI (Jl jjoJI 



;<jJIjJ| dil lL> Jl ' *° w ; (j^-«-a IJ& aju 
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IJ* j WINNT\Driver Cache L^b <Gj^ j 1386 jU -1 

I.1A ' '^ Jxj ca jg-a.^! * J "7- J^ Ai^)*^ j jj-lijl ' . 'J' "*'"' ^*J 

jjAJj^Jl lilla i _lllaAui AjAa. jlg^ J AiUialj aJJC. J bl lL> ajl 

AjjjjjJall dlliLaJl rtjaUJ XD jj-^J^ JajijJa-aJl (j^ajlll aliklull 

<LLa 

okJl Jib <jj^ j dllcache -^V-^ -2 
400 j* .ik-fl Ii*i ^ jSaVI ^ WINNT\SYSTEM32 

(jx t aUaiJl ClsliLa (j-* 'SA 3 ^-^ ^ "' Jc. (_C jlaJ j (JlubLa^La 
SfC J-«VI l>4$J ^j-^'j^V '?■ a 11 I^A j_;» i aaJ (jS^ajl 

Laax 3 j* j ajxj-^j ^ill ,»^Jl JIajIoiI jixj j /cachesize=3 

_ jj^AaJl lia all dlUjSa a ' *"'^ (j£-«-« IaAu j jil -?■•*■ iC\ Jl 

Alt Vj t*ilii ^-aji V til j Restore System <%^j J^u -3 
System Properties <- Control Panel i> ^ <4ls » jjj^' 
Turn off System Restore for all <- System Restore <- 

.drives 

4jjl£-al tillJA (jiul XP jj-^J '.'..' "*" AjlaC <j!iLk ; ^joiLxjl (Jl JjuJI 

OJc '.'.;■ '-*'**'" (Jtii^l •^"-j J^- J ' ^ g *' w jl ClilJjS-« (fit jbliV 

d)Uj£-a ,jx jj&ll lillJA <jiy] £C-al Jl 3J| jl/ AiLiaj Jl Jjilll 

?(J^ (_J-a (Ja t 1^2-ISl jl IgUaLkiaV 4^.tiaJI jjAJj^aJI 

AiL-ial 4-ajUJ J jg laJ V Jjl jj-^J <-l)tij£^s (j-a JJJ^jl lillJA aJU 

; Jj LaJ a§ ^)^-iaJ Ig-lxaJ t ^C-al^Jl ^J jj/ 

lla all Jib j inf -il?-« Jl (Ji-il c^ll-lA. j jjAlJl lla <• Jl (Jiil 

</' j' notepad 4-LJjj A^ial ^ sysoc.inf * — kL«J* jc diaJ 
(^ 'HIDE J hide 4-*K l£< j^j {& l_sUI Jib j ^j^ jj^> 

/ aLJl lAa^l 

b-a-liluil JjI ^c-al^l!l (J^C xj^juij AjJadjuil (Ja ; ^)jjjc. ^cjLaJI (Jljjjuill 

?XP jj-%J J ^ JJ& t> jJSl 
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_p jjuil (JSjoU (J-axJ l^' 1 *-^ j 3 J* "'**' (j-« vj ""'"' '" ""*•.' " J^ (3* 

; (jj^Ja S^a-J lillij ^LjSjI l£-^ 

Task ^lftja*-V tslli j CTRL+ALT+DEL :l— ^ e^II 
j (cjULJl) Processes J* 4-^ <J- j (<»W * J4) Manager 

Sgt AiJ AjluLJI 4-ajlijl (jx jii.1 J ' alaJI AJall ^^-IC 4 jlii! (JAjVI 

;diljLik s^c iaj i u j C^j'- ai^fl <j£*j) Priority 

( Jm=Jl c^jJl) REAL-TIME 

(^Bj-) HIGH 

(t^Ul Jji) NORMAL ABOVE 

(i^jlc) NORMAL 

(^ iJl d^3) BELOW NORMAL 

(o-iiL.) LOW 

.HIGH (> c^c-l j^-l <*•*=■ J^L 

jj^x ^i ji NOTEPAD <J 1^ UL ^i i^JliUl aLjU -2 

! erf ^* ^ t—uSI j (j^ajjuiaj 

echo off 
start /high %1 



469 



lla all ^__2 ' aiajl Jala. « J laJ i ""' j high. bat f-^W ' "'"" JaSA.1 

USER <^Wlb j^UJt .ikJ Jib *^ ^ill j SENDTO 

(jjfLj j aAJluLajl AJullj Uaij^a Ma all I JA ajall (jj^J J PROFILE 

tM^ j Walid.B-JH89U2UHJ0HJ3 : ^ li*l L^LL, 
l#I ' C:\Documents and Settings : J^ ^V^l ^ >^4 

j_)jLj JaijJal Ac^jaiJ <_>axJ j (JaAuLll La La_<aL)^)J (JjajoU AjJJ La-lic 

j WORD.EXE : 3llt 5-abjJl ^^iall ljLII JL s Jill ^Vl 
^ high. bat J»»l <^ j SENDTO -^ a2LjJI ^jlill <> JLkl 

?j-aL]^)JI (_>a£. xjjjoij 

Jj^a ^\ j| NOTEPAD ./ lAj^ LOa ^1 :aai51l fcujUl -3 

! ^gJJ La Aj3 ' . IjSI j ^J^J 1 ~'y 

t> ^ <*-^ ^ start /high PROGRAM PATH 

; Jlla ^aLjJl jL^a PROGRAM PATH 

start /high c:\windows\notepad.exe 

t> V^ ^ ^ PROGRAM.CMD ^L eJlJl Jai^l ^ 

^la <LiJ2 ^j^j jI jJl ^LjJl ^ PROGRAM 

^1 ^a l_»UI I j* ^j ^ikLoi ^ <> j NOTEPAD.CMD 

5>c_aL^)JI (Jjir iVn -IjJJ a J-a (J£ j ' ■ uiLall TTJajol t _ r l£' ^O-a pLuil (jl£-a 

t n< Jl gdajLii ^^JC. ' flLJl b& (jx <uijai 

5-c-aljJl (Jjt unl <Lj^)ia lillJA (JA XP jj-^JJ ls^ i J j ^ c ' lt^' u'j^""' 

; (jiill^iaJ till j j aJU 
jLiikl j ^LxL^aII ^-Jjljl (_g.Sc- Sjlill (j-aJ^I J_>^W " ' ■ "I 

(Compatibility) &\J& J 1 Jt&VI j (properties) ^^^ 

j^aj jjll *-jJaj ^j ^c-aLl^llI I JA (JluLlS 11 ^jJC <La^lc AJ^a ;»J 
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fj i> j Run this program in compatibility mode for : J 



OpFlashPreferences.exe Properties 



? X 






General Version Compatibility 



If you have problems with this program and it worked correctly on 
an earlier version of Windows, select the compatibility mode that 
matches that earlier version. 

Compatibility mode 



3 Run this program in compatibility mode for: 




Windows 98 / Windows Me 
D Windows NT 4.0 (Service Pack 5) 
Windows 2000 



v 



Hun in ^bb colors 
7J Run in 640 x 480 screen resolution 
7J Disable visual themes 



Learn more about program compatibility . 



OK 



Cancel 



Apply 



Start - Programs - Accessories- Program <Jh s-iUilb -2 
cjLuki]l ^LjjI j Compatibility Wizard 

n r \ xp jj^j 
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AMLaJ La j tiljlgja. ClslL-ial_ax tlul£ I jl LaiS l—SjxJ (jl CJJjl I jl aju 

' J^""*"' ,Ll lis J ^"' a - iA j3^ XP jj-HJjJ A J i nl j a 7?-al ^}J <j-a 

iXP jj-HJj ' . 'J' "**'**" ^jW^ *SO*W- l5-^ LP ' JiJ^ 

http://www.pcpitstop.com/xpready/xptests.asp 

J jl XP jj-HJj £-* ^« AiUaJ jl jl^a. (jjjl jJ ^j-a j£U]l tll-ijl lij Lai 

/http://www.microsoft.com/hcl 

?(£ jlg^ CjlL-al j>s *_kial jl! I Jaj XP 

J| j U , !-"i | .i i -SUM j XP jj-^JJ ^4^ J (J- 441 i*^^-"" * J *"**' ' ""' P*J 
Jl t_lA jl lilli J-asJ 4 ^PJ-^I CllljiitiJl ,j-a JJJ^ll <jc ^"'^ 

system<control panel 
J& Jai^l j performance<advanced<properties 

■ijj^S\ J La£ settings 
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System Properties 



System Restore 



Automatic Updates 



General 



Computer Name 



Hardware 



Remote 
Advanced 



You must be logged on as an Administrator to make most of these changes. 

Performance 

Visual effects, processor scheduling, memory usage, and virtual memory 



Settings 



User Profiles 

Desktop settings related to your logon 



Settings 



Startup and Recovery 

System startup, system failure, and debugging information 




Settings 





Environment Variables 



Ejror Reporting 



OK 



Cancel 



Apply 



;»jj' -«" 6.1& I g iia j^ JolS 
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PertoniMiK« Option* 



mm 



VftuJEIfeit ftjv^ori 



je*d ;he feUw>^ !»u wart Id LBS-ft* the wnm aid 
pHbtmsnos rf^ Wtodorc on tte oompirttf. 



O Actus fa best Bpfomvinot 
Ogiatoi: 

|-"| Fu a tkta TodT(* «u <v*n 

1^1 Fa* out ncrai Kern; after dtkng 

Siomh«)c*i5.uxterms'iu& 

[*| 9hpn i^i«lm j-^kr liiwll [uilm 

Shew tr-mstooerit sdtotfln rectsngte 

Sioti Ywiricw nrtertr *vh* oV-sqorq 

W* <#*n re*4o hUM 

Fl 3Ue tadfca- buttav 

□ Smooth «HJ» rf tcwr- fort: 

i*U«h-kr^ feJ b&iw 

PI Lte- a bxtacv~c met itt each tDfcit- hot 



- 



c 



ok 



Csncd 



1 






Adjust for best performance j^-' e^> cJ^l ^ J j . ^H 

jlkli (^JUJl ^^Jc ^ laila all j till jjjull <J^asJ e_fllajj ,J <ApJ ^! ^ 

Ajjt^Jl jjc cjI j^tiJt j& SjLiiVI Jjl fj Custom 



s^l j run<start) fUiill <J^ <^l s-^il to*^' t> -^3^ 

<- HKEYCURRENTUSER Jl ^ <^> j( regedit 

^tSLJi <xja jj& j Desktop <- ControlPanel 

cjj^. (j jL\ a^as <^l J jL-a Jl 400 t> MenuShowDelay 
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Registry Idilar 



Ffc E.H VUnt Fetrttttt Hetp 



it Cj h*EY_CLftS5£5_ROOT 
a □ hKEV_OJRPBNT_UEE31. 

:* (j AHEvtfb 
CjConwta 

E3 Q Cmftol Pawl 

O Qmmts 
Cj Custom Colors 
Hti Desktop 

GJ WhuOWMatriCS 
i_J don* bad 

M CJ itw* Matted 

* 'CJ D*»n«tionaJ 
._| IOPtK= 
CJ Keyboard 

* Cj Mitrosofl [net* Devi: 

Dhmopv 

Q Mouse 

r I DJhArnr 



HtKtK 

^Adrrriatomlameeut 
gSAutoerefrwfci 
SflCarrtWidHi 
i»3CDoKw*di 
^JCKfSwtdiC Blums: 



.ijlkngAepTmoUt 
Sjlg*flpwer.M™e 
l^lsmPowerTlBeOut 

t 



!** 


&* 


REG^J 


fytkl 


REGJJWOfiD 


0*00 


REG.SZ 





REGJiWORD 


OxDO 


RES^E 


1 


pig sz 


7 



F 

; LdilSUinu 




ra 




V*Mnm* 




M(nu5h<*J5»laji 




Vakiedsta 




EI 


.u 










l OK 


[ Cane*! 


:o 







RE4_E 
RKJZ 

RESJJ 



HMO 




44 v. 
> 



My QHVUuHllKEYJGlJnniEMTJJGER^Ointlol PonfrllDesktOp 



<- HKEYCURRENTUSER Jl ^ill jS-Jl c> ^ 
j#j j WindowsMetrics <- Desktop <- ControlPanel 

j es-^ j^tj er4j I J* j 1 (jll t> MinAnimate ^1^1 4_*j3 



J^-flb j^j% u 1 ^ 1 j debugger j Dr. Watson l&* XP 

I g 31 ' a 'jj (j^""' (j-a '"^ yjj' "" J **'^ **'■'" J^*J aAiia jjAt jJjIaISI a JA 

tSllJA j ( regedit m^ 1 j run< start) ^Uiill <J?uai Jl i_iU jJb 

SOFTWARE <- KEYLOCALMACHINE Jl O^ 

<- Current Version <- Windows NT <- Microsoft <- 

l> u^j^ l^«J 'Auto ^l^Jl ^ <^ ,^jj AeDebug 



475 



AeDebus . " ' *° w ; ^s ^-s-J ^ "^"'" j--'^"'" cjjjl I j) U (J^aJl 

Ja-aj (__! tiljlg-a. <_>a»J U* Vjl •— S^aJ (jl ^\;' < ~- <_jl jjaul I JA (jc 4jL^U 

H r 1 XP Jj4jj ^4j l^ 1 ACPI 

Power J <^-S* j -<^ti ^.jJ Jl i_iIa ill 4^ ^ i> -^il 
A^jLix d] j^kj ^1 s JaUll cjjI£ I Jli c Advanced ^ Options 

; ACPI Ja*J J LU«J V ^ jW J l>^ ^ S Jj*-all «i$J 



Power Options Properties 



r?1^< 



Power Schemes 1 Advanced Hibernate II UPS 



% 



1% 



Select the power-saving settings you want to use. 



Options 

OAlway. :'■ o> . con on the taskbar! 

@ Prompt for password when computer resumes from standby 



OK 



Cancel 



Apply 
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NT Apm/Legacy J ^^ ^^ ^%^ ^JLaJ' a ^ y^ 

Jl L_lA Jl ^aall 4^.j] ^> ^jW- LS* ^J"" 1 " l> -^^ J Support 

: ^jII]I t> j Device Manager £ System Propreties 

NT j^ \'4* View - Show hidden Devices 

s js^ 1 ^^ t > J j a t> Apm/Legacy Interface Node 

■^4 ' Add New Hardware Wizard t> <=^^ ^jl t> 

NT jj^> t> ^ j Device Manager ^ £*-J AiaLja) 

j L$ja <KUl c^k jli c Apm/Legacy Interface Node 

j run<start) fLkiJl d?^ jj^ J' m*^ <-Uj ^ uj LJ ^»*J 

- HKEYLOCALMACHINE J ^ j ( regedit m*' 

<- Windows NT <- Microsoft <- SOFTWARE < 

^LUJ ^k 1 ^jSII ( * J j aj Winlogon <- Current Version 

*LS jl <KAJ <_Kj J^S 11a j PowerdownAfter Shutdown 

l^ J^ NT Apm/Legacy Interface Node u^ uj ^ 
^j^-j cs-^ ^ f.\jL^> A^k& ajjUj <j£1 j Manager Device 

iiL.ll (^jjlill '*"'.; w "' Jl 4j^,LaJ (jj^J LaJj J a$\ 4-i.jlll ,^-3 La <KjaLa 

Power « j3^> jj^loia ACPI -^ ^ d**j ^ jW- u^ uj ^ 

: a ^ ^jL1« liL^l Options 
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Power Options Properties 



Power Schemes | Advanced | Hibernate || UPS 



j^\ Select the power-saving settings you want to use. 



Options 

[~J Always show icon on the taskbari 

Prompt for password when computer resumes from standby 



am 



\ 



Power buttons 

When 1 press the power button on my computer: 






Shut down 


V 




When 1 press the sleep button on my computer: 






Do nothing 


V 











OK 



Cancel 



Apply 



Ja-aj ^gi llJjSj a^xjj A \\r ujj ajlcl j jlfraJI (jple-l Q^LuLa (ji CJua j 
(_>«JJJ Jl J^"" ^ £-* a -^^ aKjjLs (j-» <^IJlJl*_a (jli t ACPI 

ajlj XP jj-HJj LT^ (_jgjtjuilljl p.^J JJfi 4-jl ("it <mh ;^>kJJC' *jLul!l (JI jjalll 

(_^a (J^a t Sj£l.l]| ' -*''3 **'■"**' ^j]| CllLa^kJI (_^a J^-^' U J ""*•**'.' jj-^L^ 

?Lgit!ij| AjIaS j Ajjjjj^iajl JJC. dlLaAaJl j^ La 4i^)»_aJ Aij^)Ja 

lg^.Haj V XP jj-^J ^ g " ^* a *.; ^J^ dlLaAaJl (_>iaa-J lillJA aju 
l_lA JI CllLa-lkJl a JA L_ iUyV A^jjJ j!iLk <jx J-axJ V c£ ill - w - "w,t Jl 
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J5^l j Services ^ ^1 fi Computer Management J' 
Sjjj^Jl jJij] J g^vi v (^1 cjU^kl] Disable 

















SE® 














J|J Hf Ann V*n Unfe« rijJp 










JSIjJ 


*> - E^ iff 'SB 


r? ■ ■ ■> 


















*[ C impure '-'A' t^-.*^" ■ _■: -■ | 












■ ,J 9l»*<J FoHdfl 






























aw the remce 

-!«*rttf rig and updahng IP «fcta«£K 
ana D«5 rifliws. 






-.-.: -cwr 


1st due 


IftatwTwA 


% ■' 


3< [ 


. 

P 


Wtd«m... 

(tog*.-. 


Stfctid 

WW 

Stated 
St#tcd 


Sftl 

Automatic 

AUUfMtH 

> 


Shi i 

< ■ 


Rjrfi«b 






t*i 








< > 


VEritnted X Stwdwd/ 






Omt* pcptrty *n«t '» IK ewe* in* Ben. 



; aj£J_uj 

AjuLL 4j^ u^j <J lila A^U^I ^j^ Ija Print Spooler -1 

^j Lf ' ^ sH-^ l^ J^-^J ^^> j Task Scheduler -2 

aI^JI jai« l^Loijj ^1 JjLjijJI cJ^lau j Jjoijj Messenger -3 

AjLkl^Jl a£^]I ^lc S j^?.VI 4-*j13 ^-^ Computer Browser-4 

. <d ^.U. !5li 4fuj$ tilkj V c^& I ill 

cJJ (>> J^aJl jj^? j tSablll Remote Registry Service-5 
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. a\ jrllaj (jl dula I ja U l_sj«j V '-''< I jj Telnet-6 
A5LL1I jj> lU*j ^^aij Uninterruptible power supply-7 

a^J 4^U ill jl^Jl I JA l*1Lj V CjjS I Jli (UPS) fcJail»ll jjc 

. 4-a.laJl 

JjUj jU jc aJjI^lJi ^ j Service Cryptographic -8 
J^^Jl ^o ^Jji^ ^a j Portable media serial number -9 

jlgjaj (Jj^sjaW (Jjjaa all ^ 'J ' " j " " jlfrail ^ 'mi unit A^^t ^g-lc 
J^t V (jJal J AjIiuj^a]! CllliiaJl Vli.^ilj3 AjjLi^aJ t*l]j j jjjjxa^Jl 

4 hl->, l l i^a^iJl aigj 4-n.I-n. | 

ci^ 2 ls^ 1 s jfr?^ p-^ ls* j SSDP Discovery service -10 

S jjU S_)6-^ or* J UPnP j»c--iJ j a£auJjLj LjjliJj 

jjj cjSjJI ^ jJ jSJl (jjlkj jc aJjIo^ j Windows time -11 
TIME t^ajll ^ j j-« ti-il (j% fJ uP 4jL^I 2<s*\\ jj jx j td jlgja. 

.^.iaJl ai^J A^Uj .-u,iU SERVER 

S j^J jI^cV ^iVu . n j Wireless zero configuration -12 

si$] 4^.Uj ( -iuiU Aj^Loi sj 2<uS iiL^3 jli .J jli j 2j<t..,Mll 2<^tl 

jjAyj j XP jj-%J L^jW cs-^ L^"^ : J^ (j^l (Jl JjolSI 

j t i . il) ^.11 j^^ajill (_jx J''"'" ( »jlu3 jj Lag-La (J£ j ^ykl jl-lnal 

jjc. i 8 "'^ aU (j-ajSlI j gra alj LaOJC. XP JJ-HiJ^ U' i_T* ^KjuLaJl 

*_a (JxLxjj ULja.1 j ' _lL tall (j^ajSlI ^13^' U^ j aa SJj ajJL t p.1 UA.VI 

4 4 Jj U» « dAALa Ljjl ^j-lc jjAJjj (_[)x ^>i.VI jl.li-iaVI dlliLa ^j *—■ » J 

(j-a 4_j (j^aLkJl £ j^Jl loSa j — ^ SlL XP jj^J^ U*^' ls^ (J*^ '^ 
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Jl i_jAil ^Ua j Regedit v^ 1 j Run<- Start Jb M*il 

HKEYLOCALMACHINE \ SYSTEM \ 
Manager CurrentControlSet \ Control \ Session 

BootExecute 
* autocheck autochk ^?^ <^J* j 

.XP jj-^Lr^ lt^ l£J-^2 l£^' juml (jLaj (_cijl LJ^aJl Jl * j;AC. 

<Jkb ^jij Windows Explorer <J*-^ ^-^ : j^ ^1^1 J>J 
oli^ (_^l <Jib a jjSL* ^jL ^ <J*i) bU My Documents ^V^ll 

Windows Jl shortcut J& * J-^ <>/^ j J^ 1 ^ -ki^»] 

t> target j^ j Properties J 4-^lj Explorer 

J SystemRoot%\explorer.exe 

J c:\path j^ SystemRoot%\explorer.exe /e,c:\path 

pcjUm Sj* (J£ I J^A j OK -Jaij-ial j a jUkj lLa « (_cV jLui^s (_cl 
_4j.Ha. (C ill Ma Jl (Jib a jjoiUx tcjauji jjjlLmSVI 

jjjjjj J <Lal*Jl ^LJjlLajl 4-iJ dll jl i alkl ^A La ; (jj^juosJI (Jl jjaJI 

?XP 

.^ CTRL+C 

.u^ll CTRL+X 

.(>-"' CTRL+V 
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.t^lj5ll CTRL+Z 

.^iiaJl DELETE 

Asu^j jjj ^b JSJu j^JI j*-jJl lJ^ SHIFT+DELETE 

JAa-all j' aiJaJl £LjuiJ La j* ">*«*- L-lajm pLul CTRL 

j' >-*<»ii jl i >v*<a.i ^Loij) La j' ">*"*- c-±ajLU p.Lul CTRL+SHIFT 

. 11a a]l 
11a Jl j' aJaJl A-lojaiJ a jlc) p2 

.AjltSlI iJSlI ajI^j Jl ^IjjVI ^ c& Lti-ijl' J! j^'+CTRL 
.aLLJI *j£ll 4jI.ii Jl ^Ij^ 1 ^ c& jLoyJl Jl j^l+CTRL 
. JL^I ^Jaiull ajIjj Jl e IjjVI 4L£ JSj Ji^Vl Jl ^l+CTRL 

.JjUl ^LSJ SjljJ Jl e IjjVI ^ L& JftSfl J] f^CTRL 

.(j-aill j- 31& jj^ ^J^\ ^jjLU (jx ^i ^a CTRL+SHIFT 

^ j-Jj jj^ajt ^ jjSI Jj.laj ^-uiVl ^iJLU j-a i^\ ^a SHIFT 
_ llluLa (j<M>i (J^aJ -Ij-laJ jl CCJj£-aJI jrJajaJ J& jl Ls jLL) 

.l&I^CTRL+A 

_ lla a jl ' «'* (jc. tilla-Ajl p3 

_ j^^Jl j. ^wH (j^ajL-aiJl (j^aj& ALT+Enter 
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>nnll £-aL)jJl plgjj jl tl-innll J.^Vrlt (jpLil ALT+F4 

. .n^Jl jjllil ,_>ajL-aiJl (j^j^ ALT+Enter 

. in .Mill jUa!l! ajj^alkJl 4-ajllll £ji AiLoiJl ^tlLs+ALT 

till ^au ^1 gj jJl ^ Vi.Vill isiiiiJl tpl&l CTRL+F4 

dljjjjl (jiiij ^ji <La.jjLa llll llLoLa a^C. *-a <_LalxJjlj 

.ia.jSLJl j^UJl jjii J^l ALT+TAB 
.Aj 1^35 ^ ^ill MJjjilb j^UxJl j^ JS2]| ALT+ESC 

' -i&aJl fdajol ^Jc jl La jUa) ^ 4-uiLuJl J > .-il V. (JJJ (JAJSjl p6 

.Windows 

j^^Jl j.^JUj.^-u.li SLajUll o^jt SHIFT+F10 

. in .Mill jLL^U ^UaJJl 4_«jLa (j^j^ ^LolJI ^LU«+ALT 

JjjI ^jISII o^j^ CTRL+ESC 

AjJal j-aJl <Lajll3l (J^ajC La <LajLii ajuil ^ jJgjaLaJl L-ijaJl+ALT 

ja$\ AiilJ 4-^.jSLa 4_«jLa ^gi Jj^.j^i ^J ajoil ^gi jU..t*» ^j^Jl 

.(^alj-aJl 

_ jgjujjJl T^sLljJl jjS ail jSJl -iaJJ-uJ ^J '**'**' F 1 

.AjCjAjl 4_«jLljl ?tji jl ^(jjLaJl J) SjjLa_ajl 4_«jLljl «J3 (j-aJ^/l -g uJl 
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Ajc. J <L&jLa (Jple-j j\ c jLuuJl Jl SjjLa Jl <LajU3l ?ua j-^yVI -3 mil 

jlgja. J Jc.^1 <_£jluLa]l J Jj^.j-ajl ^la all jLjal ' tlkll AiLuix 

.Windows *■ i"^* J ji Jj^f^l 
.aJLJI L^Jl pUJj ESC 

4_LjijJaJl <jA jt$\ lilj^s ^_i JajijJa-« <J-aj3 jLa-ij Ait SHIFT 

JajijJaAll (j^ajSlJ AjjUjjjI a$ljSjl *_LaJ 

A-JJ-aJ T^JjLLajl 4-iJ d ll jl i alkl ^jA La ; (jj Jjjjxjl j .Ii.JI (JljjjoJI 

?XP jj^ijj J J j^l 

.^jiUI cjl^ j^ f L«Vl J! Jfcll CTRL+TAB 

.^jjiUI ^lA. j^ L^kJl Jl Jii]| CTRL+SHIFT+TAB 

dljUiJl j^ r L.Vl J! Jfcll TAB 
^IjUiJl j^ ^kJl Jl Jiill SHIFT+TAB 

.(jilj-aJl jUiJl Aj-laJ ji (jilj-aJl _yH\ Ajajj jluaLaJl L_sjaJl+ALT 

.Vi.Vill j Jl jl jUkU >«Vl ijiJj ENTER 

jA Inuiill jbiJl jl£ I Jl LfrajoLa jl jLjlkVI 4jLk Aj-laJ AiLuLaJl ^tjia 

jLui,| 4iLk 

(j^s 4<-.j*-%. a jA kjulijl jUkil (jl£ I J| La jj -Ij-^J P^-uVI ?M*I S ■» 
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d U.Vill ILajlUl (_! j > ,-i1 'it ll (_>iajC. p4 

aJ jLa. ^-i t _ s JcVI (_gjUH,n'l ^ Jj2l_&x La ^la a 7&k ' alA.ll AiLuba 
.£CJ3 jl auiIj Jala. jljaJI A-JJ-a <«i La lla a -Ij-iaJ 

^■•"J. J^JLLaJI 4_a._oJ lllljl i ala.t j^ La ; (jj jjuaaJI j ^Lul JljjjJI 

JajI ^ajllll pliaj jl (J^ajt WIN 

. r U«ill ^L^k jjaJl ^jx j^jp, WIN+BREAK 

, ' . uS Jl fcJaul ,j^a JC WIN +D 

.cjIjLLVI Ail£ jjt i -vi WIN +M 

.>^Jl jLLVI 5jU2J WIN+Shift+M 

. JSj^t jl^a. ^ WIN+E 

. lla a jl ' aL jc (2llaj]l WIN+F 

. jjj^I s >J t> d^Jt CTRL+ WIN +F 
.Windows ^La^k; o^j^ WIN +F1 

A£jj1 Jl a aJ J i aJ a JJC. dljS I j) Qj a iklnLaJl JjAJJ WTN + L 

.JL^I 
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. Jjijjjj JjaJl £J>« £J3 WIN+R 

S^UJl cjljj^l Sjbj ^ia WIN+U 

? Windows *■ «"^u . iJ 

.JaiSaJI jLLVI JiJ ^jc END 

..Uill jLLVI Jei o^j^ HOME 

(*) aju& jll ^jjliJl a^j] (Jo ^ai ^lo+NUM LOCK 

. Ua Jl ^la Jl (j-ojJa Ajc^I '"'I ^la all 4Jl£ (J^ajC- 

(+) Aj-Sjll ^UJI A^jl Jc 2-aaJl 4-Oo+LOCK NUM 

_ Ma Jl na Jl dlLjjja a (j^a^C. 

^L (-) a^JI ^LUl <a.j] Jo c jUl 5^lo+NUM LOCK 

Aia-Jl jla_Jl 
lla all Aj^aJ ji iLuaij^i jl£ IJI <JlaJl ApaaJl jja JjoljVI -g '"^ 

.ila-Jl Aj.laJ jl i 1 j j La a jl£ I Jl JlaJl AjOaa]l (J^ajO (j^jVl -^ '"^ 



^tJjLLaJI 4a._jJ ClsljL^iia.1 ^^ALa ; Qj jjuosJI j A-jlJI (JljjjoJI 
?XP jj-%J (J Aj-alaJl dila.Lua.Vt <_£jiJ 2 .^..^A. J) 

^gjJaill a JAM (JjliaxJj (JJaJuS ; (jljJ AjjLaJ a.lJ (JajVI SHIFT f"L^Ax 

TUjLiJl 4a. j] jl jSj Acjjoj 
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J^£ PRINT SCREEN+j-yVt SHIFT+j-yVl ALT 
J^j J^ NUM LOCK+ j-yVl SHIFT+ j-yVl ALT 

T^JjlLajl dlLjJ Jj J33UJ (JAT-uij Clllj-a (JjiaA. SHIFT 
Ait d)jj-*a jl-lk^al (JjliaxJj (J-jaJuS IfjIjJ (Jii^i. S^a NUM LOCK 

SCROLL j NUM LOCK e^U-ll <> ^ J* -Li^l 

.CAPS LOCK j LOCK 

SjcUuJI cjIjjVI Sjbj ^ja WIN+U 

jJlSI (JjLujjjI qa (J^oI^JI (jl J i__4j£ ; (jj Jjjjajl j -jn J-n, II (Jl JjjoiII 

? dia^jojjj^j^ J| L^jjAi. Aic fl UA.VI jjc. jjjIjj (JLlujIj Jjj^j 

error< Advanced<System< Control Panel J 1 4-*^ 
OK li»>Ji l fj Disable error reporting k»^ l ^ reporting 

(Jji (j£l j XP jj-%J £-« (J^l jla ^ u r-ijl (_£ jLg-aJ AjjjjjJaJl 

?4.iaJ (JilAJ J 4Ab all 

j£j±* jj.ijjj jlAk^al (_cl LS -1C' AJxjjJ j £1xUjJI I^A Qa^. V Jl ' P*J 

•Ail 

http://download.microsoft.com/download/whistler/Ut 
ility/1 .0/WXP/EN-US/UpgAdv.exe 

••^ jj, ^-ll 4 JA til! j^Jalul £C-«lijJI (J-lT-uij .ixj 

Welcome to the Windows XP Upgrade Advisor . 1 
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*£ Welcome to Windows XP Upgrade Advisor 



CM hc:p ] 



'•Ad!* AMU' '+Mtw; 






:.:t*rK<*>j 


:vi-yri' 


■ e* riniHL»i.i« ■ 


4: jfej«A^rt>::- >: . 

i.r-*rrj-.i 






- 


J 














^Download the latest files .2 




3Kk ft- Mil Cvoti H 



• XP JJ-HJJ £- (jal J^ 
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Hardware and software compatibility information .3 



Windows XP Upgrade Advisor 




.XP jj-^Jj £* A^aljxa (jj^J a_^a.V' dl^LijjLa 

Upgrade Advisor report categories .4 



*# IVJridaws XP Lfppratte Atifvj&dr 



riiyfrt-tif^.lfclfinwTiyri^*' u^-'Ci 



Nf*.-p-n | !■>«. r*-< r^r|-f«& 
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; fjjpi Jl fjoi^j ^A j XP jj-^yj 

JjiJ2 ^ liki^ ^1 s j^kVb 4^13 Blocking issues - 1 

_ JoSa duLL^La 32 ^-^ SjStilt (jj^J u' <-&-« ^U-^ XP jj-^Jj 

jj& s J^Vl j g-»l jAj ^jli Compatibility warnings -2 

.(J-axll (3-a XP jj-HiJ^ aAaJ (jl IgiSJ j XP jj-^J ^° AlaljlaJl 

Updating compatibility list with Dynamic Update. 5 




jS— JJ#i' >«-■*"■ 



»*..•. ■ -- 



Preparing an Upgrade Report .6 
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iixiilL WiniHVMi IJp*Tiiilr Advunr 



f lib WHb Iflport hi; edhlAAl hwdWHA Arid ltitm*A £lx*i wtilftMM 



hndw*ifc And wh*Aii till r*pon wf b* UHduh lAbwng tacAbon 
tW1NPCWSV«r«tr.W 



Upgrade Report .7 



i-"?r-TA^"?iir^TT»» 



Thd rtbpUl kit ptittTOd liUdwWr And LCfhvUA lUuftl >*rili jAlj LMt**Jft 



Soiup Poind hardbuHt m icUwmc Dn ft¥M CMipufeH llut wgM ik4 woik 

nidi VmAmi MP Vhi iheaJd rgisd And inbiixlmd IIhi L^H/imAa r<*KHl 
iHlffl* Cilfl*jlHllfi0. fur HKB Htf&l*AlWft click l4Jl UttAJfc 



Qh fliitwnir Thfll Uft^l Nnmt A^iildinn.il FdKE 

■ WitovV^ui443C Odlha dmcj-:| 

^ Sullpicn 1 hAl Dut Nut Smal WAtm XP 

■ IrtrtJHI FT'J5«1 ;>l LflnHd F**i| 

■ loil*iPw« Stf.tflFlCcV'D'PAWl 

■ lsil*«5<*iw*lXndn 

■ Wi*nNrftTOtJnCw*iiPp^l1 

■ "man i-T^ri |i- TirJid P^nrl| 
^SiiftmR Intu^jrtWJn TiHh, Wmlun KF 

■ P4i*l»l H*oc E 

■ lttlhfaPlMHlAfedApftCA&ru 

.. .. '-i<m»»n Thai Might NH * uppMt Windbwi XP 

■ flflgswi WHi *Qjhbfi|fisi6iiipi«g;**i| 

■ MsSEUi 



I Fn^i I 
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I gjj ;"'"' pistil ' _La^ ^^1 ^ixljJl J ^-g-J ''"'J 1^3 J W^1 <j-« TT-a^J^)^ (j£.<iJJ 

.XP JJ-HiJ^ ' ."' "**'**' U^ 

Save the Full Details report .8 




tllJlii ^jtj-mi. C 



AA\ f'j^.^l l_lL all (j^ajSll l _ 5 Jc JJj2jJl Jaia. aiaUJI ai& tilllc- r" jj2j 

4-a.LaJl jjc 

.XP jj-HJj ' .'J' "*"' j*W- t — "' (jVI 

L_l^J (JA Aj.1^ L_lL-a (_^<a^>a £1^)^ ^Jfc | (jj^jjJdaJI j xjLuill (Jljjjuill 
^XP jj-^JJ '.'..' ""'"' U^ AjIa^J j 4 <^J l n*<h t-S -lC' 

til! AjIa^j j ' . iL ail (j^ajSjl a. ; i "*»**' r-ljjaLj - j*°j ■ u ^C^jI j XP jj-^J^ 
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LutfajS dlJjliuJl XP jj-^JjJ m.'J' "*" •**-} '. (jj^"" 1 ^ J (j-«bMl (Jl jjulll 
■ t '■ aaiall XP jj"HiJ L>* ^""J^"' J A^a-LadJ xJadjuil QA 1.11.1a. LL^a 

pj Administrative tools J 1 ^?-j^W ^ ^jlvWi p*J 

Disk Jl ^jj ^^ja j Computer Management 

Jic (j jloj Uiic. storage ?^l <^j »^h j Management 

jVI . tSSj-ii Sjajlall (j^alj^l ; ^«UjJl SiaU ^jx^jikVl ^-*Jl 
j A-aJjolij ji AjllgJ JjJ (cill (j^ajSJl L? lc. SjlilJ <j-«/^l jj^ *" ' ^ 
L-UiLa Aj ^Ljill ^JJ J^.1 ^>-al (Cl j! format AJmiajl <L«jlijl (jx jii.1 

XP jj-^JJ <j' L>° iSoU AjJ^)Ja (_^ (JA ; (jj^>juuul j £_uAHil (JI JjjoJI 
(j^al jlfyl x_a <i«Uj ^ DMA » J^li^ JjjjLaII Jjx-ajJl aAkloU 

? JjJaal pi j (jjiaa] 4jj.^il 

DEVICE <SYSTEM<PANEL CONTROL J ^ 
IDE ATA/ATAPI Controllers <MANAGER 

secondary j primary t> <_£ ^ » JiU <>jVI j jib -ki^l j 

j ADVANCED JI ^ <^> jPROPRETIES J&\ j 

.Use DMA If Available jb^l t> &k 

(__! AJajJuJaAll (j^alja^l Jj^- ■"**' AAJ^)Ja (Jk La ; QjJ^Xill (JljjaJI 

?XP jj-%3 
iJjVIaLjJ^I 

^JajijJaAll (j^alji^l iiS^p_a ^j lc.jli L^ajS *_iJa -1 

^ j l^kjoij jjj ^1 cjUUl Jl t_jA JI ^ My Computer ^ -2 

Computer My siab ^ ^LtLoJI <^?JI J& 4_ajll3l ^ j Iaai-i^jj 

Copy the ^ j^' File and Folder Tasks jljJ*Jl 
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Je UirA <ia j ^joull J j*. ^ja £uh U^jo j selected items 

.COPY J^ Jai*il fJ ILyu^Jl qA Ji\ Ay^ 

o^\j&\ tilj^x Jc jjjjx Jul My Computer »iaU J <jVI -3 

Files <jljj»jl '**'•*■** 4 <jil- Ji cjliLaJl (_^ jIlu Iaajc j 4 l^j» ■ a^ll 

CD Writing Jj^A <> j Ready to be Written to the CD 

.Write these files to CD ^ jS^I Tasks 

•4jjIj1I AljjJall 

a jlill <j-ajVI J j^-J Jaij-ial j Ifra mj Jjj (Jill '"'I lla all jl (JjliLall JAa. 

lilja^o JLkl j SEND TO J 4^1 AJmiJl 4-ajUll <> j 

S^)jjjUx ^cjulijl all] 4 Uj» i a^ail (j,al J?^l 

jj.ijjj]l L^jj JI2J (Jil Ai jJaJl j^ La ; (jjj^jjl j 0^.1 j]l Jl J^joJl 

Lj] (jiJ <Jll S j«lbU 2000 jj^ijj ^1 Jul j^ JjjS Jc XP 

^XP jj-%3^ 4-^Lk (Jj| jul j J 

Jl t_>A jl t*SlJA j regedit s^ 1 j run<start Jl m*^ ^ ti**^ 

HKEYLOCALMACHINE/SOFTWARE/Microsof 

SoaUiJ j^VI s-"L>J' c> j /t/Windows NT/Current Version 

t> A ^ jl?- j ProductName ^1^1 J& uP>« J& 

Microsoft Windows Jl Microsoft Windows XP 

.2000 

j L_ljiia-ajl jlgjail 2000 jj-^jj t — 'I J*^ J J ' .'J' "*".' ^ fr^-g^M •**-} 

i_g j±\ aya £-^jl t — 'I j^jl j-^l '**".'*" Cy* f^££i\ •i*j j jjAJjjJl <Liiuj 
.aJc jl£ U Jl p^ cJ^ jcJ j regedit Jl 

*^ ^r -n. Vi . ■■ a jjjjJalLj (JuJ I g-&J J -^- taaJ ^a xijj JS AAJ Jail a^A 

g-LaaJI 
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SiaU ^^Sc J.^vii WIN KEY+L jj-^j ^^ c^ ^»'^1 L« 
jj^jjj p !Ai) gjjuni Alicia tillJA (JA ; (jjj^jll j cLiilflil Jlj^oJl 

?XP 

http://download.microsoft.eom/download/whistler/B 
TV/1 .0/WXP/EN-US/bootVis-tool.exe 

OPTIMIZE <TRACE : *-Mll 1> J^ g-U jJI J^ ^ 

ajluii j jlgjaJI (jAit-uiJ a jlcb ^lxUjjjI fj^-" 1 ' : "'J^ SYSTEM 
Acjjoj AjjluJ (JjlJuuiijI ajlc) JaJ <LLj£. (j>s Ajlgjj) AJ& j alg-ajl ^J '-— » Aj 

.4 U tail 4-ajUJl dil jJI ^ XP jj-%J £^! 



fi User Accounts ^ Control Panel ^ s-Aa JL ^ j ?*-> 

)i»>>i l Related Tasks <J*^ j tf » ^ ^ 4?^ f^ 1 <^° ^» * ^ l 

jjx o-aj^ eL^V Prevent a forgotten password l^ 

4_*K j£ijj jl jjj jjAijjil (jll <t jljU password reset disk 
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©(j^ajSJl l-l£J dJail^J (jj| ^ mHui dljS IJ) <L^)ia (5^3 (_jil! (jSJ j 
LS"^' J XP jj-^ij LS^ 4jul^)jl LI ^yal\ (J- ^°; tillj j (jS-a^i t aJU 

Jl l_ia Jl aJ J^x-aji] j Group Policy Editor fl^iUj 
.OK -l^i^l ^ gpedit.msc ^& j Run<Start 

4-lia Jl XP jj-HJj J Qjl i "*■*■ (j-a J^-^ ~^^""' AjJl£-aVI ^"' ■ " tillJA 
A-aJ^LaJ jjAJjj AJ^jiaJ ^-i J^ <_P-"^ (jXaJilajl (jxa-lkliuLaJl AjiiuJ j 

■ ■*<S . f 

.ikJl ^li jliNTFS ^ULlI ^Lki .i^-,.„i ^ cjliUl <> 

?<_J^JI La t AhjJa a jla ^jjT'uin 

OK J»i^l £ REGEDIT <-*fl j RUN<START Jl <-* il 

<- HKEYLOCALMACHINE Jl ^ <=&* j 

<- Control <- CurrentControlSet <- SYSTEM 

j DWORD ^ jill t> 1^ l^tii- L^t ^a j FileSystem 

.1 l^l\ j NtfsDisableLastAccessUpdate f^V 1 ^-^ 

Dynamic ^5%"^"^ u^J& j* ^ : uj^-^I j ^jLjJI Jlj^uJl 

?Disk 

AjLiiV j t XP jj4jj j 2000 Jj4l^ J^ t> Vj ajIc l_sj»S]I 

a jbj ^ Administrative Tools ^u^] <^l j J ' J 1 s- 1 *^ 

o-al J&l Sjtaj f^ J 1 f^ Management Computer JJj^f^ 
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Ia*__j] <j____l j_ ^1 aj1l«Uj^I ^ L_aVI c Disk Management 

; ^ (>? _Ux_U._il <j_aj_ll _Jc. 

.4j_L_I ^L__VI jc. t, ____ V ^j simple -1 
jj±j ^1 j Aj%J_ip o^Jh *•-=■ i> uj^ 2 Lr*j spanned -2 

.(J ml una (J&±*j IjAJ j ' ; uSJ diULnJl j __Jj _>_ij__ 

j __Jj (j-^j^ jAh j ^%«^P o<^j$ s_c ^ j stripped -3 

I JA -I I^jajjIj j 4 (jbllAa. (jUL^a (jL^ajS tiL^l (jl£ 13) 3±aJ p jill I3& 
iliLLull 4jIj£ j S^IjS <c^)jaj ' ac.1 ■ ajj i u p jill 

^1 cjUUJI c j n'qjK j^jS j- uj^J ^Lui^l «3a mirrored -4 

(jxl JJJJ Lax J^.^\ (j^ajSJl ^jJC. ^LjoiIJ (j^aljaVI -1^1 ls jC' ' ; uSj 

l_liaa.il jl pU___l <jx dlULnJl 

_J& t____ -jUUJI 4 j__l J qA J\ dx^ j_ jj<jj RAID5 -5 

j ^l___.^fl -U___aJ _j£ ECC ' . '**'^J __!_J| (j_aj_ll _J j (jjL-aj- 

_J_-«J _];!__ J_!l _J^i (_cl _)~ dlLajLtx Jja^jJ j A_i_ull_jJ (_£_ II 

p jill | j_ 4 1 g j Lc. J__ _J _Jl_Sl (j_aj_!l __3 dlLajla-aJl ^^___a___l 

jjx U_jl <__! j (j_aj_ll A_kl__a __a j3jJ J dlLLull _)~l __!& l_iL_>-J 

_jjL_Jl p jill 

' NTFS j FAT32 -_UUI f L__ ^_ A_al jLo ULA ^Ua^l 
Lai diLLnll __i (jj-j _jS-«~ ^^-^xLu- __Sl l5-Ic o-^J^ (j-* — yj--"' 

AjLaaJ ;»Llll c (J-a J-ll _- 1c- t _— -jl dlLLull » J* -O _3 __ -___! <_Jj j__Jl 

t_i^l__<_| ^^joiL-iVI (j-^j-il (_jji (j^jVI _>ujI~jI j jj j^Jl _yj--J' 
£jjl f-i 'Convert to Dynamic Disk Jja j^J'j 'Mjj-^ 

4j_1__I __Sc. j^J-j _j_I _jI_L_jVI 

S__.j (Jjja (JAjVI _>ujl~jl j_)j jAJ-i 'I-* A__U_I jj__j& j^J-J aJ (jl 
(j_aja _Jj (j_aj_!l (Juj-- f- -3 j-» LaJJ '(J- 3 ^ L>* "^A? LiJJ-^ 
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(j^al^aV jf) . UJ "^ " j"'J." "^ J* j"'JJ. ^ j' j' ''*".''"" l£J^ 
(j^aljiVj '^j"' all j"'J.'. ^ *3&^ J »^''< JJC. AjfLbaLuOjl 

cjlg^lj a ^j i ""' ^Ij Ig-L^a j£«j ^1 (j-al ji^lj c^Jl j!ll <LUll 

L^i ^i) IEEE 1394 J (Universal Serial Bus (USB 

SCSI JSIjj 2- u ^ LaJI u- 1 J& 1 J* J '(Fire Wire 

4_Lala 4_tj£ (J-al jSi JjJikJ (jLaJ V "^J J) AiL-a^L (.A^jlJLaJl 

(.AjIixUjJ J) cA£jl^La L_aU]i SLuL jl SCSI <_$jij 

Jaxj 4jI jSIjI e-kjS j boot defrag j* ^ : jj^^l j <j"^ JI>oJl 

j XP jj-%j J* c^iLjal <^l s ajo=JI LI jJl t> ja boot defrag 
4 aq a\\ diliLaJl defrag ^_>?^ '^L^l eLuL A^ 11 J u ^ 4"ug a 

j i jjAJjjjl <_Li£. Acjjoj j)x -^JJJ La-a p^-S) LP A- 9 jj-HLJ^ cJ- 4 *-^ 

«v^l j RUN<START fUiill d?^ Jl m* il *iac t> ■*&!! 

Jl l_ja it l*1La j regedit 
HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 

t\Dfrg\BootOpt 
^ua cjjI£ jlS Enable £l2L*ll jp ^^ j imizeFunction 

r-LLaJl <Lajii Cll3l£ (j) Lai t <J-axJ a JJ-ajl a JA (jl ^g-^ 1-^-3 Y r~^"'°"" 

.<_>a*J V »jj-«jl «^A jl <c-J*j l^i]S[ 

La 4jLlUJ A^jJJ AlljJa L^jLA (JA ; jjJ^Hll j *ljuO| (Jl JjjjJI 
?XP jj-^^J' J' ^J J^ P&^J^* -^^ j.." ^"'"'"'' 

Control Panel - Administrative Tools - Jl 4-^1 ' ?*-> 
J) Security Options j3^l ^La j Local Security Policy 

jLaVl £$J " *SijM <-^J-^ - -^"^ 4-iJ Jl L_lA jl l_ljxj| jjjjjjjl 

( jLa^l llll jUk jlkl (illJA j Ja-aJl 



Interactive logon: Message text for users ^ l> 
jjj y2ll aJLu: Jl 4jL£ La £AkLau djj^. attempting to log on 



■ Ws^ P 
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Interactive logon: Message title for -^ -^ ^ ^^ j 

SaaUll jl jjc Ap& ^jinu . n <ij±a. users attempting to log on 

jl^i. (_^a jj£l ^IyVuhI XP jj-%J j* -^ U^UJ^J^' (Jtj^JuJl 

t^j^ (i^j^ 3 lF <-W ^?-^J] S-iLjJ t> Windows XP u^y <»*J 

^c-al^Jl (j-a AJ^aJl eljia.^ L-ilS <_A^ J^ ' . uS a filajai eLuiJl i^ljS aJ 

a j^aJ .la. I LS -lC' jJ^\J' -'*'" jl Jj' -»" jj^aj lHJS "Jj -( _^a^*Jl 

tcjS t^ljS "J jl . ^>a.l j'-S-?- lt^ 4-yj LS - ^ O^J^ a-^^-" 1 frUjI (J^^-M 

a J^alLa ua j£- a jga.) ^J£- 1 g la ■ u j Jjjia -ia.1 j lIluLaJ ' " ll a a i -» a.l£. 

Uj-ia, Aj^aJ Uiajl I J '"'^ "J 4 'jg ulj dlLajjoJ^llj (J^aill aj laaJ (j^a^aJ 

^.ikLai cjjaj o^j^ <_£ jW jjc- Microsoft Excel ^AjIjj 

jJj^ilSI (jjJa^a&V^ <j-« A).ixjl a^ALuLa 

^C^Jl jAj t /g-uiu u j( I (_^a^)sJI jLg-a 4JI i S -lC' (_)ia w )*jl a J£aJ .lal (_J-a*J 

_ jJjJiaSJI (jLjajuU p.lJ AAC <J_oa..}jl (JJa-uiJ jlja. £-J^>-a LS -iC' LjJ**'^J'" 

jl^a. l _ 5 JC Clll jUa) £Lxl^)Jl ■ -1JC.I (jJajJiluJ t tillj J) AiL-iaVlj 

dlUoclj 4-uiLui 4JSJ •^• ia ^J U^y .^J" "'"' *"^ "^^ ^gJLiLAJ^Jl Q^jxj\ 

a j^a.1 a-lc (Jj-<aj ajj (jl (_j£^ijj -( _)ia^)C. jL$-a (JSJ 4 »■'■*■ a Q_&J Ajc^jJ 

a JC A*x1t_] Ja.1 j (J_&a-a ^J) jl dlLajjal^)i! a J^)iLa CllV_J^-« (J| (_j^a^)C. 
4jliiLui jA> j. y n 1*1^)J| (_^a^)sJI jl-g-a. UJ"^ " J'JJ. l5"^ c '.?' J^-* 

J* LS^J^' (J^J*^' JW L5^* J^J^f*^ Lff^ -LCD O^jdl 
(JjVl jJAlUI ^^i-a 1°"' aJ (Jj^iLaJI (jja^)xjl jL^a. 

; ^gJJ LaJ a3 a J^xHa (j^ajfc a j^a.1 LS -iC' t_u£-ajl jrJajoi (_juiJ (j^a^)*J 
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-<^H ^a.j] J (j^aja-ll filial- 1 

(JlLaJ (_cUl (j^ajaJl jL^a. _>°J <3j^ J^' CJ^I^C-) <— SJjiiJl J -2 
(jla^jxjl jig-?. J) AiLja^lj <Lalaiiuil JJJJ (_C Jill (jJajaJl jig-?. 

jlga. (Jib Windows '.'"^■« ^Ja*ji (j-^j^ ,A£^VI 4Jli .11^3 
<Jilj Windows ' . "^ " g ^"" ^-^j^ j^A^H 4Jli -ij-iiJ <^1j ?ro>uj 

jj^ajC. jig-?, (j^ J-^l ^^ »-lJ-i-«JJ jU^I -?■•*■ JJjij '^'"'^"J jl.^y^ll 

.Aalj 

4 at •>-*■**' i ul J ?c i alj (_C.l!l '"'^ '■"" aUaJ jA La ; (j jaJ J^l J ii.l_&jl (Jl JjjjJI 

?NTFS r 1 FAT32 
: 4jMI ^jLuoiU tSllij aj g ■ a^ (_^jJt cjUUt ^Lkj ja NTFS 

cjl JaJ (>^4jj <FAT32 J FAT i> ^ j^i NTFS -1 
cjI jj- Jl AiL^U Active Directory 4iL-^V AjJkJJ 

Active <_&•« ^'J^l al.lVun! (il&aJ .(_£ jiVl 4-alfrSl (jL«Vl 

jlilil (jj>!a (jc JaSa <jL>Jl Jl oHjolJI jLaVlj Directory 

.tSkal cjULU fLk&NTFS 

CJl^Jlj CJliLJl Jl Jjj^ajL -<^lt Jo 2U«u Jl js ^ _2 

'"'" v^.*t..tl I j) NTFS -b^'"l '^'J'**- 'S-ij-li-a dlljLuia. .aOJj 

CJliUl Ail£ Jl Jjj-ajJl (ja. jXaAiLaLall Aill] jj'sun <FAT32 

l_lL> ua 'I p_aj (jo Jaill (_>ia»J 4tiL.ll AjjL\!I (j^aljF^I til^a-a Jo 

f -^ ' .* J' ' \j w " jl c (J jJjjoix) a^J (J^ali-ll 

<>al j&l ^ J^Vl JS^W lU«j yr^ £AiLll ^Lki jA NTFS -3 
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jA 2 ji£l\ qA J&\ cjliLJ] ^Lki J^i JIj jl) .5 jjjSII 

(.FAT32 

(jiigjLuLa (jjlkjolj Jc (_CjlaJ NTFS ^-il-iUl aUoJS ; tllLjJjl -4 

MFT(Master File )U^ ^-^ c£ ^ J FAT ^U r Uiil 

(j^i AjL^aV' A-a-uii!l diA^jjou I Jli t diULnil 2^cli 4-iuy jA j Table 
JliJl Jjij&Jl ^ ^Uiill jli bad sector jj$^ ^AJ MFT 

2.11.1a. 4-kjuiJ Ujliij ^j-uiJJ j MFT <j-« L^^-*^' ^ ' - laj i uj jlfraJJ 

t_)l^k]| jl pUjJall (jx dlULnll Jaia. 

j '"'I lla Jl jl lllULJl la» ■ aj til] ^c-ojjjj aliajll 1 Ag-3 ^J^LJl ^" ' u -5 
^LolS i^i jill la» i ia ,_II 4-^La II j jJ Ujp U (JSjoU Lg^aa.a j;» ■ '->'> 

.DriveSpace J ^ 
^lajolj ^iJl j ISO Unicode <J1 ^c- ^ 2 jllaJl cA ja*JI (> j -6 

J ASCII J ^ O^ J >*J J ^J^ <-& j^J^ ^ 16 j»l^lujb 
JAAxJ Jl 4^Lajl (jjJ Ajilk^ajl Jli. CliJl£ Aid (CU liSjUla Ajxjaij 

. W9x j o^j-^ 1 ls* ^ Page Code j^j^ 1 4^a 

(ilya. (jx 1.1a. 2 j±& ClilaLo j^ diliUl aiA .AJs^iLajl dililajl -7 

(j^ajill 4ja.LuLa Igjfl (jjSj U^U dllinJajJl (JjiS <jx Ia jl_ulj| aJJj A^ajl 
Jala (j^ajSJl 4ja.LiLa (j-saju^xkj NTFS U' (-£' .» J J-^-^ 4jjl3a^]l 

.VfcJj ^tsii ^a ^i ljiji *i>v 

J lih&Lau ^eillj 'NTFS ^j*^ <^AjIjJ ^l-^j^VI cJj?- ' ""' -8 
cjj^i. ajc. jl AiUaJl ^.i (jjoia tilijAi. aac <cjjoij diL«jis_<ijl 2jU"i»«I 

tjjS (jj^^j' 2.1a. j Jl <J_jj-ajjLj I^A ?r<iulj aUajJl J (_£J^I <KjoL« 

.lU*j cs^- chkdsk.exe jL^I jj^ JJjjf^l J^j 2jIcI ^*j 

j|jl« AjaljAl Ig-al^klLujI (jS^l Jjlj '(J-ajSi! Ajfuiill (j^ajui^aJl -9 
.IgJ a^aHJIj (jjjj^jijl (jjLaAkiaLAjl <_Jj3 (_jx 4 " laHuLaJI (j^ajSjl 4_i.LuL« 
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fLk& FAT32 J FAT j^W W^ ^ j 2 Uu s ^ j ^ ^^ 

UdJL2J (jLja.VI (J^ 3 *-^ J iSJJJ J ^ a ^ 1 L>* U^ '-^ . t ^i~" '"'^ ''■»'' 

J^j <_5 j^i uW Jj Windows i> cw^ jl^-a] £-« jjjai^I 
^U ^ FAT32 J FAT ^ M^> ^li 'Windows XP 

d)ljl.lk^aVI .-^"» "' (j^aJ V . Clljllljt (j^ajSlI Jc (ujinn £.lJ ajalS jl) 

^hVunI Jla. <J ^joiSII Jl Jj*^ajl Windows (j* 4£j^I 

Windows ^ jW nimt l*1Ua .NTFS t> ^J-^Vl jl^-a!l! 

i^fl ji Service Pack 4 f Windows NT 4.0 j 2000 

(i^.^1 jl Service Pack 4 £- Windows NT 4.0 , *^"U 

j- c£l 'NTFS t> tiJ^Vl jl-iuaVI ^ f 1 ^ 1 J) dj*-«jll 

dll j;L« al-lkjjuilj 4Jji^i]| dlliiajl Jl <J_jju*a_jjl 4i£^sJ V ; J^jSjI (J-aaJ 

'Windows NT 4.0 JM ^ Sjj*j- j£ <J jJl NTFS 

^Lki (> JJ c&4? lUj NTFS ^AiLlI ^Lkj ji Jl AiL-^b 
s jSlill J g-l jJl j- ji&l lU^j JjVl r Uiill jV «=*11j j FAT32 

j-HaJ j p jjai^l FAT32 pUaJ JfiaJ I^J t (J-axll J lilaJ ' r llmj La^s 

. cJal S jSI j Jl 

aUaJ (jli cS-HxIajI (Jjiunll 4 aJaJl 4_La. (jt 4 a>"'-^ " 4_La. (_£*^ Ajjulillj 

.NTFS J* ^J ^J.^'ull CjliUl 

: J, Uj ^NTFS Jl FAT32 ^ULlI r Ui3 j- 4^ 

<2*a*^Ul ^c-aljJl J) Jolj C£Lxl Jl 4Jl£ Jl _Jilj d^jl (Jj3 jSjl 
; ' ■ uSI C^xljVI 4-i.j^i jUa) J 'J-«ljVI 4-i.jx (JSJ^ J^ (^ lj"*j 

convert driveletter: /fs:ntfs 

^$j J] convert D: /fs:ntfs ^£ l^j£ ' Jli^l <_W^ J& 

.ntfs ij^^WD: u-^'j^' ^j^» 

t .n »> n . M j jL»- jj& FAT32 Jl NTFS t> <^£*ll Jjj^ 
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PARTITION L$* £*Ujj r '^"'-' *JU ^ VI CjULnl] ^Ll^ 

.MAGIC 7 

lj±l£ 1 g ^ lA."t . ,.l ^j\\ ^Lxl^)Jl L_SJj-ial ' *°J^ ;<jj»-JjV J (e-jLJ! (Jljjjuljl 

?Li iujis ji 

.^lxIjJI Ail£ (jja jSjI aj cIojI (_3j3 jaJl -1 

4-AjoiLaJl Jj ^>Jailj A1sAa]I £Lxl jJl (Jj3 j£jl -2 
Jl AiLkia) (jjfl j£jl aJ A J i "1 a II (JjjS ^j-«jVI (_JiijLajl J_)^ J*Jl-3 



lAjl 4-ajlljl ^a J- j^kU ' -i&iJl ?dajm (jx (jl£-a (_cl (_S J^Jl-4 
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■"■ Lujj LS -lC' » aaJJ L« (jLc^jol lg-j£J it-la. aAlLa (Jill jl i >-*<A.VI jj-aj 

(jiluljl »\^\ l_p^- W^J^ J^ H LT^ JJ^^r' '.'^"" g aul (j^ 
JJC. t_±&All ?dajm <*<ljl . alkl" LS -C--lJ ^ " J) Ig-llJJj <LlkiaL<ill 

clila j w Jl <iui 

; L_l&ajI ?cJgjai ' 'J^**'**' JtiU^J CJ J "'**'' 

X^lJl <La.^l jjja j£jl aj cIojI (jja j£jl -1 
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_ ' -i&all ?UajLU J--J- <aaj (Jji j£jl t L_uS-aJl ?dajm L_SJjiijl ^ -4 
60 <_A ' '"'^"" tUojji ' klaS ^cjla-a" (J^xjujJ jbikVI 4-jLi. Ala. -5 

(j^jj <LaAaAubajl JJC. dllilajl (j-a ' -i&a]| Jtiiul ' 'J^**'**' <A\sJji I J) 
.(jVI t_uS-ajl gcJajui ' 'J^Ti (jAJuLall J^j' (Jj3 jSjl pJ 'a^-C-l 
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jJjjAXaS ,^-a.lkiuLa (j-a Ai.lj tillaJ Calc <_)£juijj -( _£^kVI dlbLuiaJl 
L_lL ua i^iLaJ (_jx tjU'i nj j | ^jjoj^JI _ j3jjJ-aSll (JjjjjuLa L_lL ua t^ijluLa 

diul ma (_jx (_cl p_$Jj ' JJ^* ^ "'^j caj^jj^aj Cixuil jjj»"' 

J) AjLuia. JAAXJ j"'JJ.'"^" (JjjjjuLa L_)Luta. tiljLa « J LlJ I "J V ' (j^Jj 

.i^lj jJjAloS (JjjjuLa L_)Luia. ^JLi IJ) V) dlU-LuaJl p Ijjl (jx ^ki p jj 

-<->-"l j^Jc J jU jA (j-a La j J ^jAJJ (jl (jxjJaJ lii! J (jj _ <_J?^ I ^j-Sc- 

jJjAlo^Jl JJajuJOj <_Lsl£jl 

WilldoWS XP is * '''*■**''"*■ i ; ll * ua II 11a J$J±> - i-ubal! L_iLuiaJl -2 

JU>JI aIaj ^ jjj;iLai]l a j^a.1 jjx, iVu . n jjiJl Professional 

• - *i-i.">..i^'l x_lL1uij t^g niLjSJt C—lL> ua 11 AJajuiljJj 

(Jj^xj J) tiljj (GJjJ V -la^)^ ( 1 g "'J ;"'"' elk!) j a j^a-V' J TT-" 1 '^)^ '""."" 
(Jjjjjola L-lLuia. liilLa (Jjij (j-a l&AljiJ aJ J**'jj t ' a£]l ^ dlU^C.) 

_ JJjAl«i£jl 

.IgJjl jjj cl&jjlAijj t l_lLuia 11 JJJ-a 4_<iK ^Lkjjjl 
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dlbl uiajl j£JLa « J LaJ I "J j .4-«l&jl dlliUl ' aWj jJj_LL«£Jl dlbl^cl 

;Jai3 fl ij^a Jl 

a^j <j^aLkJ| JjJ-ajl dsLaK L_iia. jl t JA}*J jl ceLuLJl 
;(' b^l) Guest M^ t^tJA t*llj Jl AiLiaVW 

(jjyl (j^i^J Windows XP ^ Guest J! cU^jl 1 » jy £^J 

tiliaJ 4il _jJ Lj£ 4 ljT uZlAj tiljlulajl jJjAlttSi! (jjJxUaiJl jj" JaUuLajl (j-« 
J^yj . JJJ* 4-*^? i^-aa^a JJC. GueSt J! JjJ^ajll jjjia^i LLui^ 

aa^.I^i! Acajou (Jj^.^jI Jj-^ ■■'"' jl j jl! Guest * . '^ * ""• -i v^,*w»t 

4 g )\ ulo Cjl al mJ ^ iajlj a 

J^C.) j£jjj (jl ' -La^j (j^Jj i^Jg-ui yjj" laJLaLajl dlbljuia. jl^cl AjLjC 

(jj£j (jj C(_)*ij aJ IJli ."Vjl taJ (J-aLkJl JJjAlttSJl (JjjjJULa t-iLuia. 

vjj" ^iluLall dlljLuia. eLuajl J 3 laJ -( _£^kVI dlljLutaJl J^C.) iiljl£-alj 

jji ^jl^al (JSjoLjj ' -ua.jjJl 4-uiLui (jJo 4Jj^>« Ia jI^cLj aj2j ^^jJl 

l^-L LaJ aij (JJxAklulAjl dlljLuia. J^&V 

X^jJl a^.j\ ^jk jljl aj t IajI (jja jljl -1 

_ (JJxAkluLAjl CjLAjUta. (JjS j£jl -2 

aJ t JjJiiJI ' _il LuaJJ UluiI ' . uSI t JjJiiJI i_)L aa II ajail *l^'^ ^Jc- -4 

. JUll jja jSjl 

JJJJ (C ill L-lLuiaJl p jj (jjjj jljl Ct_ll_ULi. p jj jli.1 ■'^'■^ Jc. -5 

_i_iljLtta. ^LuiJl (jjji jljl aj cLinxJ 
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I^jJJ La£ 41iL*j tiljl *S A 2i GlXSSt '•jLuia. ""li^J LS^ h^J^ *^ dlj£ IJI 

-<V<ll 4_^J jjjj jljl aJ cl^jl (_3j3 JiJl -1 

• yj.'" ^**uoLa]| dluLuia. (_3_j3 j£Jl -2 

.GueSt (JjS jSJl ' a J£**^ tjLara. jikl ji j-uJa -3 

(jja jSjl c Guest ^Lur^ ^ a J£**J Jjjj (cill La *A ^*n,o ^JiC -4 

.Guest s j ' jari - J^j ljIjuI 

^i (__a\_i ■■->■ II aj^Oi^a JO}*J <LjJa ^A La !(jj»-JjVI J ;_;""'■*>■ II (JIj-lujI 

s jjjus (_>*ajc- Windows XP -1 <j^j t V^" 1 4-uLaJ *LLjaV 

4 ml l ii t5 -iC' CllLLutaJI ^j^JLa ^LsjojI ' . iJlaJ a jjj-^a 4jI jl 4-Aj aa ul 

<al£J jj. ^.ll (JJJXJ jT'JJ.'"^" (JJ j-ul-a * J *a*j ■ "J (j^- t_sAj . ' . 'J^ Jl**'" 

XJIj ^Lk^aLkJI Ajjjj-^a jLikl L_lL n-\ tilJLa (_cV (jfi^> 'yjj" v * > -** 1 ""'" 

•All JaJl 

X^lll a^.jJ jjjj aj cIajI (jja jjijl -1 

_ (jtLaAkluiAll (JjLLuia. (JjjS jljl -2 

.L-lLuia. JJJ*J (J3j3 jAJl i4_a£x jii.1 Jj"' *" -3 

a l^jjoLall L_lL n-\ (jjji J*lJl lajoixl! uLuta. jii.1 ^'^ ^T^ "4 

(jjji jjijl la l^luLaJI L_)Luia. j^i ajojij AJJU (C^ll La 4 a-L a ^j-I^ -5 

a.li.1 j (JjjS jAJl ( - iaAuLajl l—ll uiaJ aAj-la. a Jjj-^a jii.1 ^'^ ^T^ "6 
(j^a AJjLaJl (_wiaj*J (J^al j>«**Uil jj I (J*)_&3 jl 4 4-iJa j j*-ajl jj> all (j^a 

.JJ^ 1 
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(jjja jljl i^gk tti^j 4-ajLa <__! ^ki iL> " (_cl jl c jjj^I iL> " ^.i -7 

_?tja (JjjS j£Jl aJ tl_ il mail Ig-al-ikiuil JJJJ ^^l aj_jj-ii!l 

iajJaa jj^ la ^J ■ "->■"' AAJ^)Ja ,_& L« ! Q_J*-J J2 ' J (_JJJ^Lui!l (Jljjjuill 
S^^.1 j| LCD ^-n. U.n^ll jj^a^xJI S^_i.l J-iklluil OJC 4 ui1 mil 

^ Ij^-n. *ll j"'J.'.'"^ 

Jl LfJjj ClearType cr*^ s 4^ 4j^^ XP jj-^yj JLaj 

| j2j iiljl£ j LCD CjLSLuJ J& JajJaiJl Jj^Ja J ^ J;!^ jjjoraj 
4-LL<gLa al-ikiuil Jxj j (JjJS Lj La II j^ la«a (JAJ <LJjtLa a^A j ' . luS qa 

: ClearType 



The popularity of laptops shows that people 
are eager to use mobile technology. Windows 
XP Professional is designed to make mobile 
computing easier. New features for mobile 
computing will help you accomplish as much on 
the road or at home as you do in the office, so 
you can be productive no matter where you are. 

Black and White 



The popularity of laptops shows that people 
are eager to use mobile technology, Window 
XP Professional is designed to make mobile 
computing easier. New features for mobile 
computing will help you accomplish as much 
the road or at home as you do in the office, s 
you can be productive no matter where you i 

ClearType 
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■ mi Jb Uj p$ a£\j$\\ JajJai. JaJ (jx ClearType ^l^a^V 

.a£aa]| A^.j\ <J (j^ajaJl fual -1 

_d)ljjj-a (_3_j3 jljl ( jg IoaII L_SJjiijl ,_i -2 

jjiui^l aI ^"' ' ul jblkVI 4-jLi. JJa. cdsljjj^s jlj^Jl *-J^>« J -3 



.^jlill J ClearType i5j* J&-4 
a£kjS ClearType ^I'V^ml 4-^j-^ a^2S (jl ^I'lKob L«£ 

; CliajjaijjfLix IgJ-lci Jjl ^'' all a JA <_pLk (j<a til! Ajjj 



http://www.microsoft.com/typography/cleartype/clea 

rtypeactivate .htm 

FTP j j3^ l£ jU-?- ci*^' jl ^j "3 » "I o^uj^j^ j ^j^jI Jlj^l 
?AjaLjaj ^1 jj (_^l disijj jjaj j XP jj-HJj J^- 1> SERVER 

3J| jl jl AiLial aJ »<^-<tl A^kjJ Jl l_lA j| liUjj abSll j jLax I j& a*j 
AiJI Jt (JJJ^s JiJl AJ WilldOWS <^Jt-Jj£-8 4jl jl/ 4iLia| aJ ^Lxl^lll 

cs-^ s J-"J t^ 3 f^ Internet Information Services (IIS) 
-lai^l ^ File Transfer Protocol (FTP) Service £O^I 

AjaLja^l d)Uj£-ajl '.'J' "" aJj ■ " J (Jjal J-* 

AjjLI dlljjl Jl l_lA Jl AjaLiaVI ClAijLall '"'j/" (jx plgJJVI J*J 
(Jklj j FTP ^J - J' S-^^l fe3U* J dlJ^JJ-il dsLaJs-a dsLa-lk aJ 
S jlill (JAjVl J j^J laxj^al S JaUll (jx <_£ jkVl ^?Jl Jc- ^la-all I JA 
; tillJA j j qjl . ^A. jikl j aialill ,_S jAliajl j' aijjjl (Jji 

: aJUJ| cjUUJl (Ji.J <ua j FTP £*j* 4-yj£ll : Vji 
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; AaJ i_sj^ujI 



pLlil iAajL AjIo LJjajiJ j c^l ji g a 1 IP (jljJC AaS (jLl\ J|IP <jl_jJC- 

jjl^JC. aJ (j^ajLuitk JI L_lA jl aJ alg-ajl JaJ^juJ (_jx Ajjl jjl J J 3 laJ 

.liSjl^aJ IP jljjc jA liA j Jj^jJI IP 

.UP Aja jjij V :TCP ^* 



Jc LJjxJjl « j LiJ 1 UJ AjJLaJl (J-axll llll mla " Jc. laa 1 ajl OJC 
J FTP ^J> J 1 U^-^ J jj 1 — - ,J| O-ali^-! IP L«jU& 
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JJbJIol* 1 [j-iJjJIJ-Jijf JIUj jlcilwLLj. FTP;**:* 



■ 






:-i-3j. 
:IP J>t 
:TCPiil* 




a&Mjo 












■ 


MJIHSESEi! 














X) 













« 






1- 




*- 








,— — ** 



^.>> '/'.■' 3C _»— -i-^: . J i 



.^.'A _«S. -b-j— » 



Jrr^' *S elal| 



^J* 
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JJUIoL* 1 



yiJJNI JiUj j^liLL-* FTPssjc 



-FTP£i**_-^ n 



:*W1 



\-^i UaiS ^5 j-asii a»JI 



j_K' >& eUlf « ,« 



• cs ' 'U*o^ <~y^ s-yj^ i ^4' j 
; FTP £-^j-* <_y j '**'•*■**' 

^Jil\ ^a\ jJl ^jJC (_CjiaJ <S ill ^ia all jLui* ,*-J-ia je-la Jl jl null aLal 

c:\FTP : 3&« JjjU ^ajAP -^JS 

.4j\j£ll -2 S* I jail -1 ; jljjil ^11*11 U j^l A}-^ ^J^*""*' 
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jjj i*' p 1 — r- .— .--.. _.^ j ^LL^jFffirti*! 






f 






>i^-. 


c:""*Aj»^Mdi 


1 


v*n 



- — J-**l 
■UWKO 






J*>* 
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_-l 



yiJ-JaJI JJL-o tfftcLUo. FTP3S.se 





TCP/IP jJL J.j-ojJI ila-fEi-^ 

J j-sjJl J» IgJ (» ) (gf : = J4>i! <s l£ . j : yap. 




(isjsS-lPUsJIPjljJs jj-sj 


..iiLil 






h i 




-jijp4. 









j-jaS -y rl~J[ is « 



la^j aai>1 FTP p^j-* ^-^ lJ j-^j ' " ^W"V ^*J 
.tSL u^UJI IP jljk, r lSjVl JG^ ^ ftp://212.66.77.lll 

Jl , ^"iVI <t<w* j|^c.j Alj^^la j^ La :<jj*JjV J (jxljll Jlj^joJl 

?XP jj-%5 ^ aJ jjJI 

Microsoft® ^ .^j ^>Jj JL^W ^jL&j jl 
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.(ICS) ^AjSj] d^l a£jU1« jjcii s jj- Windows® XP 

(jL^ajl cICS ' *° J ■ u " j^c--^ '-^'j J**' J J.' "^ ^J^-Ai 'ICS -I ^"' ■ "1 ;j 

. (jL-aJ^fl A£jjai ^jJC j3j-lfx£jl « j^-?^ t5^W £-* 4-} (J^Lkjl dljjjjl 
4_*-i.l JxJ 4Jjlsj| (j-a ^ki J^)i ajjL LailJ l^Sjl^. Jc t_Uj ^ji (JSlAjl 

liL^l (jj^j ^a ^^k^l « J3-?-Vj tgjuiLajlj cAajLLJIj liljLuiiJ (ji 

(jL^aJ^ A£a>1 al-lklmLj <_£ ji.1 4ij£. ^ jJjJAo^j 4 1 1 gaJ a 4jJ la 
J (CJiJI JJjJfa^Jl (j-a 4j*j1_la]l 4 JA Jc AcllUl L*ljLaJ CAJ jidl 
J) aiklj (jj-a (J^J^ LT^ ' fCJOlJ J) 4_aJjaJ -i*J aJ liiiijC. 

.4*jUaJl lillaJ (^ill JJj;lLa^l 

JI jJali 4^j m^ «^jj' J o^ .'- ,ul ? Jl j «^uLallj tijL^j ji 

(jjSj LaAJC. .4_ajj Aljt- ^gi J*'JJ.'"^" Jc- -^J^J-a cs-^J-^- J^J^ 

£CJ3 cjliiajl (jAlui Jc. CL*lj£xJ (jL^ajl A&Auil 4_LiJ^a jJjAlaSJl a j^-aJ 

J**' J J.' "^ Us 1 ' Jala. aJ cdlljAAaJjl $l^aJj Ctiljlg-S. (jx ' aLajl 

dll^Aui (JjJ^a (jfc .(jjAJC^Ul aAl*lLa JJjAAxSJl L_)Lxjl l_l*JJ (jl 

LUJ] ljJ»ij ji 4jjL*Jl JjaV lA«J 'i^JjJJJ Jlk^ajl 4£jLLsj Jl .^-<Vl 

aA IxilJj dljjij) Jfr jl ~3 ' «3*j £-« <L^aiia j"' Jj.' "^ * j^-?^ LS^ 

ajbj 4 JlfLaJl U^f" 1 (j-^ 4-yj ls^ U^"j' ^-^i' ^*j ' jj^-y 

.likll 4_Liaia]l JUJIj Aj^abjll X$JA 

cjHiii *l.ikU Microsoft Windows XP <J*^ :^j^' tSlLiAj 

a j$-aJ JaJj *^jl cdiSc. j^Jj .is ' u " ( — ^J (_£' j-° U^-"^ (jLk-o2V ^ 

AjMjjj^uI 4jj2i!I JajLuijj jl iiS^LujVl-J \-g-L a j (jj^a u^j 
4J& uj%^j .Windows XP ^ " cl^VI a£^ j|jc.I" ^Ux 

a J£-aJ (j-a (jS ^gJa aJ i*^j\ ICS -J ' «J'^"" j"'JJ.'"^" Jc- ^ij-i U- llC ' 
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Aii.j dujij) (jL^ajij liljLuiiJ ^^1 jijiij(Sl\ s 3^-^' ^-^ UiJ^ 
jjjal«^]I s j^a.1 ^ Shared Files '^^ ajjIIIiJI a£jLUI 

Jc. aJj^j^ill jjj ; uo£j| a 3^-^W ■Aik-olall dilaJ lal] AjjIIjjjI A£jLulajI 

AjLti. jIa». '"'j.'*" 

Internet Connection Sharing Control tiAJj£* ^ 

.Discovery and 

Windows XP j^jjf^ ls-^ "J -^yi 2<w* jI^c.1" ^L*_« Jj*^ 

i^Uj^ICS-i' 'v^^l 

X^MI 4_^J jjjj jljl aj cIajI (jjja jljl 

4j jj^aLiJI dljjlj) (JU^ajl tiSjLuij (Sill jlfrajl 4il ^jic (' <n,uJU 
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.Windows XP -1 Jg j^aJ l <_k>jS3I <Ji i 

jl aJj!« jL_*ajl aS^iA jI^c.) (jjja jSjI ' j^ Ijj j^Jill aJU]I <LojII3I j^Jc. 
^cjoij <-*h< ^* 'Windows XP -1 ^j»> a^Jl ^y^jsl\ t^Lal (jSj &j 1 3) 

^dLa-ajl Jat-uiJ ^LijI (jj-a O^jfi eT^ "cJ-'-^V A£jjjo Joe.)" ^cjLlx 
(Jjt iVnl (jj-aJl (j^ajSJl - JaJLull ^J-ia-J .ICS -J ' "J'^"" j"'J...' "^ cs^ 

l^gjj LaJ aS Qj* (J-^J^ L>° "(jL-ajVI A^jjuj jlocl" £CjLt-a (JJt lV'm 
J) 4_Lgj JJjJ jcill Jjjjfa^ll j_i J .^Vl ^ SjjuS jljcj (J-aja JikJ 

.(A:) 3.5 u>« <j-=j3 ijj2 ^j J >« tjSj jSjI 
.netsetup.exe <ija W^_> TjSj jSj! 

(JU^iJVI 4£jjjLj pl"^"uii^U t JALi. (jjSj t t -gJLJj LaAJCj . (JLwaSVI 

jlfraJt (Jjj-uij eJLLI xj^)jaij (jj^)^ (jA La ! (jj*^ J*^ J AJ" 1 ^ <JI JjjoJI 

?XP JJ^J CJ 
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Local Security <Tools Administrative J 1 4-*^ -1 

Jl i_iAJI ^ Local Policies, Security Options<Policy 

Shutdown: Clear virtual memory pagefile when ^kA\ 

.DISABLE 4 b *""".' ^ j system shuts down 

Jl l_>a jl l*1Ua j regedit M&' ^ Run<Start J 1 v^^ -2 

^ HKEY_CURRENT_USER\Control PanelYDesktop 

Jl 20000 t> WaitToKillAppTimeout e^l ^ J^ 

.3000 

Jl lja il c^SUa j regedit ±& fi Run<Start Jl «-AajL -3 
HKEY_LOCAL_MACHINE\System\CurrentControl 

Set\Control 
.3000 J) 20000 t> c 1 ^ 1 ^ j^ j 1 

J <La.ik]l a JA lJLLLj a£ j dlLaJ^. aJ AjjI J dlljj Jl L_lA Jl -4 

.Nvidia Driver Helper service ^ ^j=*j <J^ 
u^ Intel Ambient HaM modem fJjJ I ja 4j^ u 1 * • Jj -5 

dil^jjLI jJ .laj (jl uj^ Lb*-"^ ^-st£jl J J^^ is^i ' .'.'"'**' ^jI^^I J J 

.XP jj-H)J 2"-° ^Sal J^-° 

^jjjil ^ 7-**'*' " " A£jjuJjI 
/L^jSLul ^lxI^JI ?) A "> (3^ U' Uj^ <_b*-"^ L - '^i\ <-b^ -7 

?XP jj-^JJ <_b*-^ t — ''j^^ LT* ^* I vjj'"" (J' J?-""' 

laa 1 all (jli jjOJjj jlxjuj JJ^-la -lie. j J*'JJ.'"^" (JAT-uij AjIdJ (__! 

^.Aj a^c (Jla. Ja jjAJjj Jl (Jj-sMI dil jLik a^c. ^ l"»j P8 Jc 
«jJajj| J jjjjiaSJI (jAT-uij lAJJ (jl (jS-a-ajl ^ya i jJjAA-aSJI (Jjt UJJ 
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^LJaljlaVI dltal.iC.yi WindOWS ^VVh i M C^VI £^ajll (ji .<>>VI 

'Microsoft ^ l^j 1 -^ J^J £^jjj 'VGA c>=j^ jW) 
.(Windows J^" *A^ <jj11=lJI jlf?Jl 

(jx ca.ll.la. TJ-aljJ '"'J.'"'"'.' llLaii (jl .IsJ JJjAl^jl (_>a»J al (Ji*. ^ 

*_jjaj]| ^i dlLa^kJl (Jm (j-J^I ^^Jl -I w"< i ul j 4 \\r ujj I.1JJ (jl (jS-dAll 

^jjjlj tjJAi. AjJLajl t^JjaII 4Jl jj jl jT'JJ.'*^" tlltal^cj JJjiij *J (jx^l 

JjJuIilll aUaJ jl Ajjlj <UsJli>jl 4_ajp>. dlAllJ ajlc-l i£j& "J /u£Joxdl ' r llaiJ 

Ljjj^ t*llj jl£ tal tL U£L 

^ji (JJajuLul AJC. (_£^i.l a J-« (J *•*» " (j^al^)C.I jj^Ja a^C. (JLa. ^ji 

2-al Jjj AjjJal JJS^I CJtal^cVI jW^' JtaAJ '^ "J 4 (j-a^l AjJajll 

j"'jj. ^ a J.13 A^a-1 <iala-a L_lLluil£ ^^V lAAa. ,^-i a J£^\ (JJaJuJiJ 

.(Jj infill £.1j ^jJc. 

Ij^A (JJajofijI f.AJ (JjljLi. 

Safe Mode -1 

1.1c I (_jjojL<ijl^ (JJajofijI t^JjJj AjjjjI m^fl dlliUl -I 'w'w.tl j (Jjijalljl 

jlg^j i 7'f 4-^jJj i^ya^xJ) jlg^j 5 AjluiLuiill (_jjjjl_<ijl aj^^.1 

JJaill dlLs.lkj i ^g-uiLuiV I jJ-IaAjI j^-?- '4-p-C- 4-*-"i J^ (JJJ^J 

j"'jj. ^ U- 4 *^ (»J U^ cs-3 .Jala (A^Aui dlVLk^iJl UJ-^J ''^LJal jia^l 

-( »Uiill ^X^V ^tajlu^b 
Safe Mode with Networking -2 

J) <aLja) cJaSa 4-LluI m^fl Jjiufill ?^J^)Jj dlliLill al-lkluilj (Jjijuiijl 

Safe Mode with Command Prompt -3 
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.Windows -1 
Enable Boot Logging -4 

4-Laai a dljl£ ^^jll dlLs-laJlj (Jjirttnll TJ-^JJ ^-^ Jj^ ■ ""' pLiil (Jjsjuiill 

' alaJl I^A j^AJ .' aia J] aUajJl <_JJ j-a (jSj ^J ^1 jl) 

Aig_aj]| JjauLiiJ jilaJ > jjALjj .ik-a yi lj*.j* J*>J ntbtlog.txt 

aUaill Jjijlij f.JLl <_j£LuL« ^ v_LLui]l Jj^aul JllLa 

Enable VGA Mode -5 

*_iJajj| li& -LS Joll_ulVI VGA L#*-"" 5"*^^ -I ^"' ■ "1 ; JdaLulljl p.^J 
jjAliJl 4aLLl! AjAa. (Jda-ulj j^aUjJ '"'J .""'.' dLa3 ^3 (jj£j LaAJC. Ajia 

^j^.^i <_&^j Windows J^j" *^j ^-^ ^ ' A u ""' l£-^' 
Last Known Good Configuration -6 

all ,^-Jjl (JjT unll ^Lxl^Jj UJ?- '""'" dlLajla-a -I la^jjjlj Jjj un|| ^^j 

diljAjij AjI (jljSa ajj .(jjB-uiJ i-jlijj jaJ ajc. Ig lalaj Windows 

Last Known Good ^oa^l .^?.U J^j *4? j^-' ^ t ^ 

V 4-&lj . gj^ ' -^ti jjc- jjj^I cj^fU. ^k iSa Configuration 

jl aJjSiajl (jjjLuull Tj-aljJ J' ^-stil«jl ^ .'.'"'**' ls^' <-ffi '*<>" <_kj 

4jjJaa ajl 

Directory Service Restore Mode -7 

(JJj a jLaluil jji Jala a-lkiaUj aALaJl (jAT-uiJ 4_«jajl (_ki <jx li& 

^^j Sa^j Jc Active Directory J^ ^-^j SYS VOL 
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Debugging Mode -8 

Jl t _L nl iin (Jjl£ JJC. ?c±a ■ adJl CllLajla-a (J^jj P^- 1 - 1 ' (jlijullll ^Aj 

■ J*' j"' J.'.' *" 

'**". -^ (j^ '"'.'/"'"'" dsL«.lk ""'" la^Lml J3 jl ( a laJ i ■'**' Cln£ I j) 

AlLiLa AjiLjal ClsljLlk OALuU J3 ( j"'JJ.'"^" Je- WindOWS 

_ JaU (jc dlliiill Cl)L«.lk at l^Aullj aUajll jljjlull jl fl A «HuiU 

xiljx ^'^' AJJjoii! AAJ^)ia lillJA (JA ; (jjjumiJI j Ai.1 j±\ (Jl JjjoJI 
JiulVI AjIj£ j aj^LaJl jl Notepad J "^"^ ^ ' " " ^•'-""l -1 

Windows Registry Editor Version 5.00 

] 
HKEY_LOCAL_MACHINE\SYSTEM\CurrentCont 

rolSet\Servi 

[ces\Dnscache\Parameters 

CacheHashTableBucketSize"=dword: 0000000 1 " 

CacheHashTableSize"=dword:00000180" 

MaxCacheEntryTtlLimit M =dword:0000fa00" 

MaxSOACacheEntryTtlLimit"=dword: 000001 2d" 

dnscache.reg : f^W • — il-Jt -Li*. a!i 

jAJl j AJc jCjl^ (Cill ^la Jl ?cji aJ 4i£}lc.lj a§ ' aia]l Jaia> Jaj 
' *"'"" AJLjalj '-*'»';"' <ULujj JJ$la -lie. (jal j-a JaijJal aJ (jiJj-a 4jJ£- 

.aLkillc^ Jl 
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.(jslj- £ gpedit.msc h*& j J^j fi tal J 1 s- 1 *^ -2 

r> (cr^^ 1 -As^ 1 ^ 1 s^ 1 ) local computer policy <> 4-a Jl 

administrative templates J 1 v^ j^j^f^ 1 ul£j i> 

QoS Packet J© Jai^l ^ network Jl ^ (s jbyi ^jS) 

limit L5^ opj* J^ 1 <UU »-^l t> j Scheduler 

t>j enabled u£*j J^t j reservable bandwidth 

ic\ j (jalj-* ^ Jl 20 t> (»Sjll j^ % Bandwidth limit 

.Boot.ini « — iLoJl cjbl^&j jj^ jl £k*U J\ jjjiJbootcfg 

cdiULnll dililaj tSl ja-dl ia^ ""'» ciilila ^-«jj ^-3j-« -^-^J defrag 

A-lla Jl (jjj^jll dllAvj (_3 dll Ma Jlj 



. jjjiall cjIo^j jl ^LaiaVI jl (j^aljiVI Sjbl diskpart 

.l^ajl Lfljj o jiunl l ^al jj 4-ajll jc ^UluiVI driverquery 

cJaj^ ^ ( j T' n ^ ' " lis.** pUijj t>« JjjjolJI (jjl^j event create 

jl a^Ij <iilj»j (JajLii (jx I g > ^i*i1 > n-sj (iJtAa.VI ^j^ eventquery 
^=^ » j*^' <^ W\l£jj ^J-^Jl cj^lkjla (jiaj& eventtriggers 

aJJaJ jl 
$Lijl jl cAi^iLa dlULa SjlJ jl CA-jjjJjl ajlc) JalSj ajl J fsutil 
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(MAC) ij^jli Jj^jL fiaall jl jjc. ^Jc Jj J -a=Jl getmac 

A£au!jI dlV J^JJjJfJ 4-ajtiij 

Help and Support Center J^2 *±i helpctr 
^^ ^ (IPSec) £^J4 cIAAjjj lM g& oij& ipseccmd 

_ AjxJ jl '*»■ a Jj-^ I t£j ^i jl I (JdJ ^Jl 

x^-<ii a^^.j AjaLja^l sIjVI t>* _>*'j' ^ ajai jl^k-aj jA Ipseccmd 
.dijjjjj Jj^jjjjj jU ^Microsoft (MMC)-!»J^ 

■ . iSaj dLiLa-uij $IjVI diU^c dilcj^a « <jj^.j SjU logman 

l^Lai ji i^jjajt jl ^kjSiJl cjLaLJl jc. puioiVI openfiles 
SjSlill J^-jj t-iU cjbljcj jjjSjj o^j^ pagefileconfig 

^Jajoiljj AjjS^Jl eljVI ~^^"' aA^.j ?tja Ajjl£-a) <jj^-«j perfmon 
>taVl s-^l j-«J Windows NT 4.0 jl^»H l>« cjIJ^cVI cjliL 

. L« AajLL J j^ jj jSiJl diLijixx (j^a jc. jl jjjSJ prncnfg 

diLalLi (jx AjjjlJajl (j^i-uij ??-«I^>j jjjmj ' alia. j 4JLja) prndrvr 

a-iiaj ol A lia a 4j«_il_L 
•• • ~y •• • 

_Ia jli-!)j Lj-al JUmlj Ijajx AcUJall J-g-* *— illj! prniobs 
cIaj^jojj Ujil^j AjjjlJajl diVL^ajl jl dilajLL AiLja) prnmngr 
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cU ijjjij \&k\-\j A^bSlI TCP/IP ^*jUs]I ialJ-a (-\j^\ prnport 
' il "'"' i "I jl tJSj-« AjljI laJI ljIjjIj c jljlkl ^'^ AcLiL prnqctl 

.4jJ lajl jUalJl 4-ajla jTjaLaj ( Lj 1 ■""■ 

I'd'ajniTn (jLa^l dllJ^C. dL^Lajul (j-a $1.^1 dlbl^C T" I J'*-**' 1 ul FelOS 
jl c(4Jj.la. dll_«!il*J Jjju^aiJl (j-aill) text-TSV L&-« 'lSJ^' 

ji 'binary-BIN J '(lU'>j d>-i*ll u^U) text-CSV 

.SQL 

.u^*-* ^j (^ j' ^jj j d-**^ (Hj^'j j*ljVl ^Sj^ schtasks 

clgiLLIj ' -UJaJl die. .alg-ajl £dJj cJjdaJl (j-« W"^' jjj ?W^ ^i^Jal 

4 La ujj ajlc.) jl AjaJ jl I**- a J**' J J.' "^ Uj*-"" L_ slljl shlltdOWll 
A^Lal^l aLlaJjl (JJJ^J d)L« jis_« (jc aUajJl ailaiml SySteHlillfO 

. J£>\ jl S^a.lj ajL& jl 4_*^ ^Lpj taskkill 

^cjIs-ajI ^-Ijxjaj cdlLs-laJlj t dllinJaJjlj 4-ajta (j^a^C. tasklist 
.AA*J ji (j-la-a jJjALaS ^ Lai LJbk <_LiaJ (cill (PID) 

^jijlaJl diayl cjliUj jl cjl.ia.V1 ' . '»'"' dL^Lajoi 4 -^ 11 ■» ^ tracerpt 

I . <«■»*<» <_ulaJ JJjl^J eLuiJlj r-Lajai!lj AA^\ lilsl.la.V1 ' . '»'"' (CjSja (j-a 

^ (jjll <lj1.ia.V1 lM i> ( cU^jij <Jjj^iiaJl) CSV ^AiL«j 

l& jLuiJl 
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(Juan J] ji ^aljVl jUaj J) f.bVl jIjc cjUUj AjtJS typeperf 

Windows Management ^ 1-i^iJ <_W^ WMIC 
j!lk <> Igjjbj ca«j ^1 ^JiiVl j Insturmentation (WMI) 

.WMI 

(_J^. ^ ^^cLui-a XP jj-Hij * j *& ■ ".; u* ; <jjj^a^Jl j liilUl <jl yxA\ 

^ jl^ Jo i jkl ^1 JSLSJI 

• JuJi Jaj| jj| j^lc Jaijjai ^ U^il j Windows 
.hcp://help/tshoot/tssetup.htm 

Jajl^Jl ^Jc JaijJal A hit iYnl j ^ 'J» u5 i_stll)j J**'jj.'"^" UJ* uilj 

.hep ://help/tshoot/tsstartup .htm: J^l 

jjjjiJl dilaUaij AiixLajl (jSLuLall u^Jj *— 0*J j ; o^j*l\ -3 

jjAjill (JjxjjJJ £C_J^)Jj ( JJjAliaS]' A lViI l ii IgjS LaJ t jJAlill dlV_J^-«J 

.hcp://help/tshoot/tsdisp.htm 

4 j|j&Vlj ASlalall <_j£LuLa]l (J^J <-SJ*J j lAjJjiall Ji ■ aj^l ^<; * -4 
Jc. JaijJal A La iVnl j idllxjUaJlj dlliiaJl A£jLuL« idljjljl tllVt-k-fliJl 

.hcp://help/tshoot/tshomenet.htm :^^l -WjJ' 

'(DVD (J- 3 ' J* <^£ja-aj AlajiuJaxS) fjA j]?^l Clll£j^a Lgjj Laj) 
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Ajuji^\ a jg-i.lj cAjJjjJajl dlLa ml <Jlj tdll j.Lal£]l j C(_jjjjL<ijI j 
a j^-^lj 'USB *3^-^'j 'U^-^V 4£jjui dlVj^-« dlLaUaJj c^lj^aJl 
Ig-i^L^alj f.LixkVI ' ^ ■'^**' ■ "I ^=jl £"^J .'•^J*-^ dlLaLLjj CaJjAjl 

.hep ://help/tshoot/tshardw.htm 

JLuuJLj 4*11t"uiI (JSLuLajI U^Jj *— *1)*^ J ! JLuiillj laJl '"j" ^^*J -6 

'DirectX uj*-^ ^-^ jjj '<_£ j^*^ JajLuijJl Sj^*1« ^lJ jJl j 
ccj^Ij c(DVD) aj-M j^l u^ljij 'USB s j^ij 

j^Jc JaxjJal 4 ljT ujll j t4.L«a]l dll j JJ-«Vj " J '/'"'JJ^ * j$->lj 

.hcp://help/tshoot/tsgame.htm : <J^ Jajljll 

JSLuLall JjsJj ^JJ*J J : (DVD) 4-laiijJl Jd"^' (J- 3 '^ -7 
cl$J ^j-aliJl JjLajpJl i^la CJl.li.jj DVD oaljSi CjI£j^aJ AikiJl 

: JinJl J^ljJl Jc. Jai^l ALLai j 
.hcp://help/tshoot/ts_dvd.htm 

t?rj"i1 q^'l diL^jL 4*iit"uiI (JSLjIajI u^j ^—0*^ j ;u^ j V *3s-?^ ~8 

a j^.|j cAjJjjJajl dlLa ml aJl j cdll jAxl£jl j t jLuL&il aj£j c^jLajlj 

.hcp://help/tshoot/tsinputdev.htm 

(J^Jj ^Jj*J J KjL-aJ^I CjISauJ dlVj^-^J (J-aljaVI dll£j^_a -9 

d)l£j^« 44jj*ll L ya\ J^lj cAljl!l]l J^al J^Lf Allalall (JSLuidl 

A^Aui dlLaUaJj 'DVD 0-djfi\ d)l£j^«j 4 Laja i groJl (j^al J?^l 

4 hi.Tnl j t( ^ Ul j-^VI ^Ljolill T^JjJj cJajljJalll dll£j^«j CjjU^iJVI 

.hcp://help/tshoot/tsdrive.htm :J^ -Wj^ cs-^ -k*^ 

dlUajJaj dl^L^ajAJ Ailxlajl (_j£l_uL<ijl U^J *— 0*^ J iUSB -10 
; JUJl JajljJl Je -ki^l 4 U JSl j cUSB 

.hep ://help/tshoot/tsusb .htm 
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dltaUaJj CJjjuiillj AiLtLill (JSLuLaJl (J^J L - 0*r! J ! tll_>k-ajl - 1 i 

.hcp://help/tshoot/tssound.htm 

Jajl^Jl ^^JC. JaijJal 4 lji ilnl j cAiu&j cLJjjSjj caJ^C.)j 

.hcp://help/tshoot/tsmodem.htm: <J^ 

A La unl j cAJl (Jji.All UJ^ ■ ""'J (ISP) l — "J^j A-a^i JSjjl} (jL^ajVl-J 

.hcp://help/tshoot/tsics.htm: J^l -Wjl' l^° -^-^ 
AJiklJ cJ^l^l <_Wj l -aj*J j internet Explorer -14 

A hi ujli j t 4-1JJ dlLaijL^a AcUia jl ij£ dlljjl 4_L^)juil alAklull 

.hcp://help/tshoot/tsie.htm : <J^ -WJ 1 ^ ^-^\ 

ci^Jj '-sj*^ j : Express (Messaging Outlook) -15 

Windows j Outlook Express 4-> ^IkiJl JSULJI 

: JinJl JajljJl ^Jc UirA 4 Uunl j c Messenger Service 

.hcp://help/tshoot/tsmessaging.htm 

4*11t"uiI (JSLulaJI cJ^JJ lJUj*^ J ;dll«jlJajlj dllilaJl A£jLul« -16 

4 3^-^W U^^Vj t JJjAlo^Jl a 3^-^' U£ '"^*.^ *-"j tllUlajl 4£jLuLftj 

dll£fui d)Vj^-« Cllliljj ijL^ajl A£jjuj jji it JJ~±. y $\ JJjAIaSJI 

ijljjl Jajl^>jl ^^JC- JaijJal 4 La ujli j C<Jj^.^3l UJ^ '""'J cjU^ajV' 

.hep : //help/tshoot/tsnetwrk .htm 

AjjjLL lllAllL A *aU"< Jl JSLuLaJl (_UiJ J ^Jj*J j ; AcLiLJl - 1 7 

A£.jjjij cAcUiall aJj^.j cdllxJUajl (JAT-uiJ ?c-al^)Jj t Igli a j j 

; Jttll JajljJl ^^-Sfc laajJal ^Liunl j 4 JajJaiJlj c4*jUaJl 

.hep : //help/tshoot/tsprint .htm 
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L_iUi a^ tilUA j SupportTools ^V^l Ji J j^l 
.I^U, (Extract) ^ J-i^JI ^ ^ DEPLOY.CAB 

ja (jVI ^*'"^j l£^' j * N j°"" cjIjjVI o-a ^ < ~j"? " "*?•**' ' li j Winzip 
j ^, iVu > n >i i k_aL Jjc^ teiiLSjl Ala^a j setupmgr.exe < — al«Jt 

winnt.sif ;<jl-ii-«jl u'-^ ^-^ ^j^" 1 ^W^V ■^ c- j ^l-^-^jVI ,*-£! 

j unattend.txt *-*^l ^ » j^l SjLi^ j < unattend.txt j 

i^Jj US [ UserData] ^»ll <^3 Jj-%^ J^" Aj^ ( -»^»l 

ProductID=FCKGW-RHQQ2-YXRKT-8TG6W- 

2B7Q8 

unattend.txt » — al«Jt i4^ j%^ <-J^ l^) ' l -*^ -k*^ ^a Ia^*j 

4i]cU <_£ uVI j ' j>> ck'J 3 ' Jl o^ 1 ls-^ ^"' J (winnt.sif 

,_i (jj-ajl (j^ajSJl ^-^aj jA XP jj-HiJ '.'..' "**'**'.' ^}&ji*' -^^ ^-LlS 



Ha a 



11 15-lC' (jl-ai aLiaJ -i^JJ U^lyjj'""^ J (Jaala 11 (Jljjjuill 



JjAJjj J Sj_j^.j^s 4-Li al aJI s^A dljl£ '"'_;->■ -( jJ^p>V TLxjjiIj 

?XP jj-HJj^' (,4 ^Ij^jUJI a JA 
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dil jLa. aJ Clsljjl Jl L_lA JI 4-ajU3l £ya j jjOJJj ' a u&j i a a Jl L_lA JI 

A£jLuL« -I ialuil" (jc. ajLuoVI (Jjl ta^-JA J (J^a^s-j' S-MJ^ P- 1 ■ "" 

jjdjjj ^gj CllJl£ La£ ^Llk^alaJl a JA j^ jaiLm logJ j "A ^J" 1 ; ClsLiLs 

.2000 

JI LjLilJ ^-jj^i] Aaj^L tillJA <JA iQjjobaaJl j (_jjojLui!I (jl JjjoJI 
?a Jx <_j£ JJJ-<Jl ^-^ J f^V' cJ^-^V ^-^ UJ J XP jj-%J 

;4Ai^ia (J^joil a.!A j -^J^ (**-J 

j control userpasswords2 : v^ 1 ^ J^j ^ tal J 1 s- 1 *^ 

ajLiiVI Jji " jjx.vVu.iJt" ji USERS 4-yj£ <^ j cffi^ 1-it.^I 

Users must enter a user name and password to use Cp 

j f. vViu^ ^sjoiI JU-jI j^^kioiJl ^Jc <_iaj " ji this computer 

1 g ija j (jjslj^i ^G- -laij-ial j " jSjJAaajl IIa al .laliuiV JJJ-° 4-<"^ 

j^ijl <L&1£ J -> •>■*■■"'' """ ajoll Jla.jl L^ilx ' t '' "J J^_?^ i*-^ J"* 1 J3 "J ' " 

. jj^jjjJl Jl ^jij^l Aic Lulllj AjII Jja.,^1 Jjj (gill L_il mail 
jjAJjj (__a ^)ijlLi!l 4jI aaJI jl-ia. jA La ; ^jj ■ a aa II j xjLuill (JI JjjuJI 

4&Aut (jtjj jtSj -la£ (J- 4 *^ <_£-^ (j^a^l *UaJ jA AjLaaJl jl-Ia. (j| 

ja (ICF) ^JhI J^i ^j^ J-i* u! .lt^j 1 ^ 1 fJij^ij Ji^Vi 

CllLa^aia-aJI Aj&jj LS -iC' -^J^ UJJ**" A-iaHuLaJI AjLaaJI jl-ia. £lxli^)J 

* JJ* ' ^ * > ..."' < ^ j' 4^3^*^ ' J '"'^.' '""' jl (a ' "*"*• ^ jW?" U£ ^J^LuaH 

dnjftjlj 

AjUaJl jlAa. ."^Aalj e-Jjau^a^" AjUa jl^a. ICF J^«J 

<Ji]| CJ^L-aJ^I 4a. J Aila 4-lSljJ (_£^l jl-iaJl jA ^JlaJb l_ljaumJl 

A-L«j LgaJLxJ AJLuij (J£j j 1) ^.^llj <g_a_aj| (jl^jjc ^ilaJj ajLuix ^)J*J 

(JjaJ (_jx (JLk^aJ^U aLxJI LJ^)iajl qa ^jjlU^ll jjc. JJJ-ajl A£^>a 

fj ^311 cjVU^jVI Ail^ Jj^aj ICF u °" ; -.: toaUJl i_ijLll 
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ICF AJLJJJ tJjLall JJjAA^jl AjLz. ^gk .ICF J*'JJ.'"^ (j-* ^* j' J?"j 

A£jLuL« <La. j^i 4-J.lkiuil AJC _ JJ jJJ-a^jb 4-k^aLkJl JJJ-ajl 4£^p. 

4£^a. (Jxl£ ICF £-&*£ 'ICS tllJjpJV' U^-^V *3^-^' Ac-j^a-a 

A£lil jJjjAXaS a 3^-^W * ' ^ ^ J ICF/ICS J**' J J.' "^. ^-k-a^-aJl JJJ-'"' 

«_« Clljjlj) (jx Sjjl jjl JJJ-ajl 4£^a. 4-JjtLa aJJ .4-k^aLkJl (JU^ajVI 

ajjljjl dljjlj) Jj^>« A£^aJ r-Lsjoill aJJj (JjAaJl ^ CJ^LkJ^fl 

(jx (jL^aj^l (JjIjj ^AJ J^-iaJ <C^jl (JjAaJl ^ (jjjllxa (J^-^l -^J^J 

cICF jJjAloS £■ jLi. j v >■»* (jx 4-ajUjl CJ^fL-aJ^fl JaUui) aJJ 

i—JJjiijI ^gi (J^-^l ^LkjiJJ pJ 1^1 V) AjLtaJl jl^. U^ <j-« '^J-« dljjljl£ 

cJaLuiJjl (Jjz*. t^-ll-a^-C-) U^jl U^ LkJajCj _ jjj^jLj r-Luuilj d)L«.lkjl 

l_sLL) *_« t4jjllxojl JJC. dl^fLk^aJ^fl (JALai dLaj^aj ICF j»J% 

(JasjI (jc. <-*UjU.»*t J) (_£^jJ L-«-« JJ^* <_A^ dsl^lcVI <j-« p jijl 
JaLkjUJl (j^a^)*J (jL«l O?-" 1 ^LuJJ|-J ICF (*J% <j' ££*£ it^iJ^ (j& LJajC. 

AjLtaJl jl-la. (Jjij (jx » jmJI 

(j^aj t a j , ^u j]j tilJiJ cajjljjl i-<Vl .~"N\ 4il£ (jx ICF ci' a '^"'j 

( jj£^j Aic. i alia a U^-u^ ^gljjfi&ty] Ajjlll f?-*^ 4-k^aLkj ct^JjaII 

f.\ , a^Lujlj (CJJ-i (jS^iJ cs-^JJ-^V -\!.J^ 5"*'^ (J^ 3 *^ (»J^ .ICF 

LaJAJ c AjAaJl Ajjfll (jc- »*$■ «J i il^J IgJ (j^aLkJl ^jjaM^ AJ^>Jjl alLi 

JjjJl aSl« (jx a^lcV' U^^^J LpJJ^V' 4JJ^' 5-*'^ (J^ 3 *-^ J ' 

^Pjjj^VI ajjJI ^> LjUij (jlaalb Outlook Express ^> fjjy 
p^b a ^kiouJ l Outlook Express m^ 1 ^ '•^• 1 ?- cPjj^J -^jj 

' .'.'"'.' CTJ-*^^' 1^* tiljiuj j^C. ICF j-Oy (IP .•^•^ LpJJ^i -^J^w 

AAC. _(JjJa. ^gi jjLuii!l (jL^ajVlj (j-aLk U^k^j ^Luijlj AjLtaJl jl-li. 
jiiJ cAjjJl alia (JjS (Jm •^A?-jl t^JJ^V "^^r' AjLkiuil (J^jl 
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Microsoft {&* Office 2000 Outlook ci^J 'J^Ai 

JLoijV (RPC) -^*JI *■' j^V 1 ^-^ f-iaijy (^ill Exchange 
Office 2000 r jSj V .*X»*U S-ipaJl ^JjJ&V 1 ^ ^-^M 

<JL-aj| Ait ApaJl ^JJJ^VI ^JjJl (j* tjjllij (jla^ll J Olltlook 

Office 2000 £^jjj Exchange ^L ^1*j . JjUill fSLj 

^L t> RPC f^^k *A^ (4j .yAjj^V 1 -^J^ 1 Jj^jj Outlook 

Office 2000 ci^ t> o^j 4jL*aJl Ja*. ^ jLk jj^jJl JjUlJl 

t> ICF u^4j ^ ^ cAjU^JI jloa. Jib jja.jJl cOutlook 

*!&£.) aJLuIJ JaULJ *JJ .AJ jjJl 4^h«il J] Cjjjjjj j-« jjjjlL RPC 

(jSklj 'AjSIjj ^PjjjSJV' -^jJl cJ-">jl (j;i«AkluL«ii] (j^-«J .RPC 

LjJj aAjAaJl ^jjjSjV' -^J^ (JjLuij £y* (jiajJl -^'<~- 

jl-la. JaLulij (jL«VI cJ?-" 1 ^-bul^V A^J^a ICF (j^- ' UJ?- ■ "**' « j^« ^J^ 

jjj^Jl 4£ja. (jx (JS Jj^- i >£j ^jJe a jSsl\ ICF <_£-^ .*U "^ 
dlLajaJfc 4j ' .'.'"'"'"' ^3 (S^jlj (J "**'•*■ "" jjlaaJl *_LiJ (jL«VI U^ ■"' Aj 

; ^jJJ IaJ a£ 4 La 3J j jC jljjl jbaJl (jj^"" 1 ' 

A£jjai lllVlj-oSI (3j3 J^Jl CaSaaJl 4-i.jJ (JjjS jljl clAjl (JjS jljl 
(jLk-aJ^fl A^Aui lllVlj-oSI (Jj3 J^Jl pJ <j-«J cdljjljlj (JU^ajVI 

jjjS j| Ajii-Ajl (JU^ajV' A£alu (Jj3 jl C^gijlgJl ' -UJaJI (JjjS jljl 

A£alu j»lg-« dlaJ aJ cAjjLia. AjjJ (5 ill AcjjoJI Jlc- dljjijj (JL-aj) 

. jL-aJ^I I^A dlb^fcl JAAaJ (Jji jlJl t Jl .^Vl 

jAa. cdijjlj) (JLl^jI AjLia. jl^a. diaj c4_«j2L« diljUi. t_ijjil!l ^gi 
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jblk^l 4JU. ai^ '(ICF) ^-tJj% d^^\ ajL^ J^a. jA^ 

I^A Jl Jjj-ajjl *-iaJ tilljj jL^iJVI a£auJj j"'jj.'"^" ^J- 4 ^ 

<LLa AaJI jl dljjlil qa jT'JJ.' ^ 

AjLaa. jLiLkVI 4-Jl-i. tcjoksI cdljjljlj (jL^iJVI ^J-aa. jl-^?- UJ^"*"'' 
(j-a j"'jj.' ^ '^A Jl J_JJ-^_Jjl £-^*J til! J j Jl . ^-."tVI 4< imj jT'jJJ"^" 

.4-La .laJI jl dijjjj) 

LS -kialjjaVI ^ "" J^J*J ^AjJ 3 (j* ^-* I jj'"" J j-«Lul Jl JjjuJI 
IjJiuljAll 11a a j j j- -»" lla a j Clsl .llluLall 

ajUU {yali\ jjLj Laa • a\ dll-lHui-aJl lla J ^i^iljSaVI «Jja1| jJAtJI] 

Via -lie j AAAjlaJI <Lajt£jl j)x ^j ajj . aa jii.1 J CjIajIuiaSI .lLa-a J& 

(jl JjJ (fiill Ma aJl Ala. j Jlj Jc JaijJal (j^ajU^aiJl jl ja. A-JJ-a 

dll IJlu^ai] LS jJaljjaVI -lla-ajl jA (jj£j 

jlgja. Jl L_lA Jl LS Alui_a-aJl jl jjj-aJl .lla-aJ ^gjJaljja^l A-3j-aJl jJJt'm 

iAJI J'J'-'J"" jl jjj-aJl Ma a Jlj JjJ (5 ill .lla-ajl Ttlial aJ j"'JJ.'"^" 

jl Jjj^ajl lla " '.'•*■■ ".' a2 j 4J2luu> S iaU ^_3 (Jill llinLajl .lla-a ?tjal aJ 

Jl <t!lj aluii j (_j ja-Vl SiaUll <J ApaJl lla all Jl 4ia Jjjoij^JI 

.tiSliA 

*-/a (JaxJI (j* £C-al^)JI *_La ■ twtml i inS • /jj ...,»■%, II j «_ulQj| jljjjulll 
? JjxjjojjI £.1j <LajLa J j^ laJ V Jjl tiiiJ 4-t^aLa j Jjt unit £-lJ 

£ rnsconfig 4j1j£ j J-it-ujj aj IajI Jl i_iIaaiIj Lai tillj J*i j£^a 
s jLjSVI 5Jl jj j (Start up) Jj* "'"^1 ^a? Jl t_iUi!l l*IUa j (jjalj-a 

^5 La£ Jat-uiJjI £.1j A_a J-axJ jl ^j L-1C.JJ V TT-^^J (_cl jc 
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tillJA j (jal j>s aj regedit *M^ pj u^-uiJ pj tal Jl i—iIaULj t^lli j 

MICROSOFT \WINDOWS \CURRENTVERSION \ 

V ^Uj, ^ ^J^ fS j HLKM \SOFTWARE\ \RUN 

JJJT uilll £.lj *_X (_>4KJ (jl (__3 t_lC.JJ 

jjjjjj] AjaLja^l a&^jI Cllljjl '"'J.'"'"' (j^-aJ ' °.^ iUJ-^""' (Jl JjjoJI 

?XP 

(Cj^J 4Jli XP jj-^J ls^ V^'^i'ftil aAliaJl S ApsJl dll j^U AiLiaVlj 

J' aiLa (JS ulj I §%AU ' ; '7- J . (JjlstjuilSI aUaJ *-x 1 ^"'J.'"'"' pJJ pJ (j^-1 XP 
S^C-Lul-aJ dilj^VI »^A J-lcl aJ .aC-^jI Clsljji jl-lc) ^lxUjj al-lklulLj 

<_Kj l kv^" l^ cl^V cAS^A Jj>iL<ij Microsoft ^ -^ j*' 

: Windows ^ ^j J ' ( "i;fi^ 
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(_>aljaVI tilj^x ^k Windows -1 -^ j» ' ^ u-^j^l J^i -1 
(j^ajSlI Ija ,j^al jxiuil jji jSjI 'Welcome 4_ului j^JaJ Uojc -2 

.\Support\Tools ^V* J! cJ2jj1 -3 

.Setup.exe ^?-j^> f Ju Jul -4 

AjuSLoJI Jc. j^JaJ <Ji]| dibLuJjyi *_iJl -5 



^A£ ' (Status Bar) cjUJxJI JajjiS c?^ 1 ^ jj-^yj ^ i ' *^"^ 

JaJ^jai aJ (j^a^C Jl t_lA jl ?tli a!Lajl ji ' LujSluLaJI ^LajU ^ V J 
^Jc (jl£-a (Cl Je- ajliij (j-ajVI J JW '^ L&-i»J . dlLa jla-oJl 

CllljjVI 4_Ljjail ^>UU jii.1 AiliLajl <LajL£ll (j-a J CJljjVI -^JJ-"i 

jjAJjj ' 8 ulSj ■ " a 7TJ3 AJjjuiJ » J Lij I "I ' LjS ; (jjluJI j JUlil (JI JjjoJI 

aJ Cllljjl Jl L_lA JI 4-ajlill (jx j»J ^ a (5 1 J jj-^J ' *° "'^"' ' Ll " £^l 
IjjjJliJl (jJjLlkjl (jc. SjLuiVI (Jjl J O^JG- f-> . "" dlljLlk 

"Explorer " '"'^ . " 4-ajl5 J ^ ^-J ■ tfj lla a 4jjl*_a Q^jC -1 
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■ _lC JaxjJal aj 
.CJl^kJl Ail£ J& (jJfkS 

P J (3* "J* ' ^ " "?■ " ^LulJl » J LlS I "I ' *°J^; (jjlulil J JlllQll (jljjjaJI 

?winzip £-^jj l£-^ uj% u' uj j Zip 

p jj (_[}•« "J* ' <a a "?■ a (jjj Jjl (>J '•^•^ Jl ,>"» " "'" 4-ajtIll u& 

.ZIP 
.ENTER U^l pj iap?Jl ^ all Uuil e_i£l 

?UajLU (3-a (jlS-a J Je- ajUij (JAjVI J J' LT^ ^"* ' U " » J laJ ■ ""' La£ 
_ Lj» i <a " ua a aJ Al-ia. jLiikl j jjAUj I *° mSj ■ a a jl ' . U^aJI 

«|j Cjl aLJl (jx 4x- J^s-o JJA2J ♦ ; '--"> ' '■"' La£ t jgja ■ ^ Jl lla ail j j3 
11a a aj Jl (jLuijI jLiii.1 J S jliij (j-aJ^I jJW ^.. ' ™* ' U 

la a» i ia a 

<jl£ r-lj^-"''"l Ji.1 aJ (jjj^)x A : lSc. j£jl Uji , U Jl Oia-aJI ?t!li! 

.CjUlaJl 

lLa a ^-^ ^ dlliLaJI AjLaa. « J LaJ ■ "I ' Lj£ ; (jjlulil j *_jl Jl (Jl JjjoJI 

JJJ* * . ZIP P J L>* Uji , U ^ 

_ Lja - ^ Jl lia Jl (JjJ ^J-^j^ ' J^J Jul 

• J J ->* ^- A " 3ilj-al (j J Jjl ' ' «1" <LajLa3l (__! 
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Ajjlj JJ^>-ajl 4-aK i . IjSI t JJJ-ajl <LaK AjSlj £-JJ-ajl ^ 
alS Jla tAjj^Jl 4jt&ll jL^i. J^iiuib (j^aj rl J^l '^ aj ^C-llkll 



' ft 'J->- LgJi.1 jj) j AcjjJa^a AjIjS LJj^.1 J) AjjAllI (ilLljS <JJ_>^ pi 

(JiLai. (Jjl .AJJa a <iL A > <a1 •*> jJb 4jIj£jI ^lc l—SjxJjl dl^j uba 
4-iiLi ^-"j t4 JajmiAjl 4 aLl) ^il ^^A Microsoft L>° aj3jJ-« CLi^Jt uba 

diLiJ di^ljujLa ^ajjlui _ajjj£jIj cA^LjLiSIj iAjjjHjVIj t4-i luSUl 

a JA -LaiaJ (Jill ^al jjl ,_A jAj 3jj£ll ^^Jfc L_ijalll J l^J i ul t*lj£-aj 

; ^j a i aJJ £lxl^l!l aJA a jjAll 

f l.ikU i^liLaj) iiua>Vl J Internet Explorer t> 5.0 jl-^V 1 

/(jljiaJl JaJJ-ui /ji (JJiJ (j^Jj 'S-yj £-^J"« Jc a^jALlajl 

ajI^JI ^jiiu.1) ^^Vl J Outlook Express i> 5.0 J^V 1 

.(^jjiiyi ajjJi *jtsi ^j^ 1 

Microsoft Word J^ 'Microsoft Office XP g-l jj 4i^ 
.Microsoft Outlook 2002 J 2002 
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.Microsoft 

^Jc L-SjaJjl (JLuLa '"'J.'*" '^'J'**- '-^W 4-^J^ (jJC' ^-SJ*Jjl aldkluiV 

jJL,4ijlll 

Microsoft Office ( *u/" v 1 ^ A^W ^j^I t^c- <— ij*^' ( "u/^ 

: ^XP 

-<^"'ll 4a j] ^ ^J jJl 4JI Jj jj 4iLiaj ^Sal 

Microsoft Office l3j* j^ 1 'U^ 1 J] J g^j^ 1 j^ <ij2 jSjI 

jjjij ,jja Jul aj cXP 

-Li _ltill (jji jljl aJ Cllll jjx 4jl jl jl 4iLja) (Jj3 jljl 



J 4£jluL«jl till j;J-ajl (JjjS IajJJ« f jli j£jl ""'J /***'' til j;L<s til 

.Office 

^JjaSI (jji jSjl c4ijAJjl a aIulJI <1i^[IaJ| (jjjj IajJJ« ^J^J _jSj1 
. j"'jj.'"^" j^-?- L>* L#*-"^ (JjJ^ Jul pJ '^J-^Jj' 4jIja|I J (JjHajI 

_'*'j aj (jjjS jljl 

,-<^-'^ 4a j] ^ 4il]l till jUaj 4j-aJ?il til JjaJI ^JSl aJ 

jljl cjLkjVI tlLiJj j--j. V<» lllLs-A (jxjJaj CtllliJ t_lJjiijl ,^-3 



_4iLjal (jji jljl c4jA«jI tlilxAkJl til 
AjjLj 4jtjAll j^Jc L-SJSJjl JjSaLj a£ aJ 
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?Ij£a jpicl,pic2,pic3....picn : ^ ^^1] s^l j 4*ij cjlilJl 

jjAJJj ' 3 ' : ''^"' i u a J IgJ <u ul JJjij JjJ JJl ClsLiLall ^J la^lj tiUJj axj 

j Aj t_lC-JJ (CAjl AJojVI Jl lA.li.1 ajuil JJC. j F2 J "* ' ^ (*^ 

(_5^j| ajalVI Jl 1 g <u nl JAAXJ aJ J£ lgJ.Ha. Jjl dlliiajl *]*?■ (jl ^"' ' U 

.I-^aj pic3 (^ pic2 £ picl <_&* » j^l J ^j ^ liLia* Ajjikl 

JjAJjj ' *° ■*"^**' ■ " " <_J*^.I (jl » j "-"' ■ "I ' *°j^ ; (jjluill j xjLuiSI (J' J?-""' 

dll jUi. aJ dlljjl Jl t_lA jl <Lajt£jl (jx aJ jjjjjj ' 3 "i^"' I U a filial 
CllliLajl dlllalia elLkl (jc. S jLuJ^I U jl pJ (J^J^ S-MJ^ (^ "? " 
-( Jjalj-a JaijJal j AjJajjsunW ClslAL&jl p I^V 

ClujAJ^Lj (jL^ajVI pUaiJl <KjuL« Qa (J-C-l 1 (jjlulil J (j-allill (Jljj^l 
?4j£juLail o JA <J^J AljjJa tillJA (Ja cXP jj-%J J 

resedit 4-j^ pj <_Jj*-"2 pj I-^jI £y* ^^ j p^^l c^?-" 1 Jl t_»A Jl a*j 

Jl l_iAjI tiilJA j .(Jffij* ' ^ (*^ 

HKEY_LOCAL_MACHINE\System\CurrectControl 

^tiAJl <xja jjjili *3 j Set\Services\Tcpip Parameters 

: 30 Jl 240 t> Jl^l 

TcpTimedWaitDelay 

DWORD p j& i>j» j AjLiJlj flh (^jLuJI ^UiJl jaj *J I Jl 

: ajLIjV j Value 

fS J DWORD ^-^ PJ -^-^ PJ J^J^ is^ 1 4-** J ' A-ajl^l (>a 

aj^xJI a^\\ 4_k&l j TcpTimedWaitDelay f^VW A 'h A ii "} 

.30 
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j autoexec.bat *■ '^^ '^^ <^* cJ* :<jj^' j ^1^1 JIjjuJI 
?XP jj^yj fLl^J ^ config.sys <-*i^ 

; jjaLjjI iL> " <_^klj jj^.ja!I System32 . "" u^\^ -^?j p*j 

<^x (jjiiL u^j^ ^ j config.nt j autoexec. nt j 1 -^ 1 

aLLJI jjaijj]l \^\ ^i config.sys j autoexec.bat ^ULlI 



aLg-ajl JaJ^)jjJ j ' > Jj£m\ jrJajjj la^J (_])-a ^j^}^ i ^ £, \ • Qj^f""' (Jl JjjoJI 

^4 K.'.^il a^J (_J^, jj^ (JA t 

4jtj£ aJ JjxjjJlJ aJ i^jl Jl t_)lAaJlj liUj j aUaill (Jajol Jl L_lA jl axi 

: Jl <_ia Jl tiSliA j (jjal j* j»j regedit 

HKEY_CURRENT_USER\Software\Microsoft\Win 

dows\CurrentVersion\Explorer 

.1 Jl0i> DesktopProcess : ^1^1 <^& jj^j ^ j 

ajj J DWORD 4-ajS f^ -^-^ fJ J^J^ J' 4-1* ^ 4-a3Ull ,jx 

1 aj jj^aJl <xjS3I 4-Lci j DesktopProcess f^V^ ^ 'u*" 1 "'.' 

?LjjHl3 J^.Lj J ■ aJj (jl VjxjuLa lAJ^I Ja>j IJI XP jj-%3^ 

JAjVl J jll Je Jaij-al lilLJAj JL^jjVI A^Jjoi CJ^l^l Jl t_lA Jl 

JaijJal (JjljJ >^J l— SjlgJl aiij (JjtLs j ale ajad ^gi 4 Jj^aJl SiaUJl (__1 
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alluj I^A j J j JaII ' ffl g ll j»^jl g^ 8 ? 1 U^' aAj-laJl aiabll J j aJc. 

.V >^ JjLJ ^ijll jl£ lil JlSlI ^jlb LpUJj" JL^SV I 

jj> all (jx J^-^H LT^ l£J-^^ . " L^-^ ; (jj-T-luill J t _ s _j\llll (Jl jjoill 
jj» i ^-"' Jxj JjjjSjVI -^J^ll JJC Ig-Li " jj Ajj! j A^aJl «JJJ^ 

(5 ill ^? all (jjji J^Jl pJ (J-al j3VI tilja_« (JjS L^.jJJ-« tj£j jljl 

.Jjj-all Jc^jlaj 

■(Jill lla all j dlliLall -»Lj-<a dlaj 

(J«a, jli.1 pJ JjJJ^lVI -^J^-J N . 1^* dlliLa jLuijI (Jj3 jljl 

(jjaljx pJ J* i^il jj' all 4Jl£ 

(Jill lla all j dlLiiall jjij AAjjJa ^A La ; (jjxAuill j CIajLojI (jl jjoJI 

?XP jj-HJj (j-* « jjuJUx i >--*■ mil ^^jtajAl 1 g-lajj CIiJjjjVI J* 1 

JJjJAa^ll jb^a. ftllal 

lLa all jl (j^alj^VI tilj^_a (JjjS ^J-^j-* 'J^ J*^ 

L_lJj Jl ajjuij AljJ (C ill ^la all jl ' alall (Jj3 jljl 

;Cj| lla ""j Clililall alg-« ' ** '"*■"< 

L_Uj Jl lla all I^A jjij (jjji jljl 

-J" 
L_lJj Jl ' kLall IJA jjij (Jjji jljl 
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. t_SJj Jl ^Jjoijjl ^Cjlx-a j-S CllljLuijVI A-iJl 
jl (j^aljSI tiS^a^a A£jLuix « J Lii i "I ' LlS ; (jj,T-iuill j J-jl^)!! (jljjjaJI 

^flill 11a Jl jl (j-al jF^I tiS^a-a J.la. aJ 'WindOWS ' ° *'^ ' " " £^l 

AjSjLuLa -iJJJ 

(jji jSjl aJ ' lla all jl (j^aljIV' til^^a-a (JjjS (JajVI (_jjojLJI J_)j J^l 

(jLttlj ASjLuLa 

If l3J^ jffl 'A£jl_uLa t_)Jjiill ^gi ijj^aljai tiS^a_a tiSjLuij dii£ IJI 

you understand the risk but still want to share the 

.root of the drive, click here 

Jc. jja *\\ I j& A£jLiLa jUikVI 4_)Lk Jia. it-ll^x tiSjLiij '""< IJI 

i lla all t-lpa. LuJ ' . ii£l tjl ■ ajVI 2<j.* Jc. lla Jl ajj JJjiHl -1 
. jT'jJ.'"^" ^^-l^ . Jl P^ 1-^ J^4 (jl .^J' m*il j*-*-"! (J^ 3 ^' <*"^^>"* 

t til jluiJI 11a Jl ^j dsliLJI JJJ»"'.' (jj^k^l yjj" ^' ll '*" r-Lajaiil -2 
CllliUl JjJ»**iJ (JU^ajVI A£jjuo j^^kluiJ r-Lo.mll jLiikVI 4-jLi. Ala. 

tiljlkix iL> a eLuiJl ' J '"'^ aj V 'Guest ' ".. ' ^ Uj^-^ll '" . '" ty -3 

Documents pLkiil cjIaL>« Ja.1 ^ _A$I* jj& a£jLL« jUaJl -4 
.WINDOWS j 'Files Programj 'and Settings 
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jl (j-aljal t^ija-« ASjLulo x liaAuJ "— Sj£ |(jj»J""' J ;J""' a 11 (Jljjuill 
jLa-aJ !5\jlo1« jJjJfAll jl£ I j) 'A£jHiJl '"'I sU Jl' jAalolb lla a 

^Domain Jl^l ^^ 

(jlj^l (JjjS J^Jl -^^"'" 4-a.jJ (jjji jljl aJ (j-aj cl^jl (Jjji jljl 

SjIj) (jja ta.jjjx ^j^J j*Jl pJ 'Su^l t — ''j^ t-3J^ J^' *^J' a j 

- aUaill ClsljJ- j"'jj.'"^" «jM Jl <— lA Jl t »<■».-<» oOa.j a j^-ui J 
_ Cl)l£ jLulaJI (jjji jljl j A^jluLajl dll iL> ajl 

.aAjAa. ' *<■'" A£jLuL« (JjS jljl c<>lja.l A-ajlUl J 

tiSjiuLa lla a f.LjJj) J <"tljUA.ll *jj| 

A£jLjL« ajall ' ■ uSl 4(j-aljal tilja-a jl 11a " Ij ">->■"'' '^'"''" U* .'V'< . n 
S^A JJSjJ JsJ CllUjjVI (JJC aJ CtiljluLajl Jjj-aij -Ij-ia. ' 3 ■ — j j -Ij-ia. 

<>Lgjl (jjji J*jl C CllLa jLt-ajl 

ja.1 <Gl Jc $ ^J^l (jjx^kluLaJl (jc tiSjJjjLLaJl Jjj-aJl <>li>J i^lj£ aJ 

Jjj-aJl I^J (j-al j3l t^ija-a Ujj*-^ j.J " iaoutnul (j^-*-2 .Ajulu! £ja <-_Sja. 

' a uj$j i u a' J jjIaljJtluiVI -lie. AjO&LjLa -{''^"J V lj$^J ctiljluLajl 

net >^ a^J-ikU Ai& J <' jjjjjx^I jl^aJ ^i jl 'Windows 

jjxJi jjj^AJI J view 

j-a jl g a II j-xAalLoix *_La jx (jlajl ' °J^ | (jj* J" 1 '' J (JjiJuliuI (Jl j-uill 
?a£aoil <L^.jJ diljjla (j^s (_cl (Jjs-ujj jl (Jjj^ajJI 

Jl i_ia Jl iillJA j gpedit.msc <~£&\ j J^*-"" ^ l-^l J <_ia Jl 

Jc Li.jjj^ Ijlj jljl j a£ajjl <La.jj/ajljVI ' .J*/.- IsAuLall <JJjSJ 

*j jl" Jia.1 j Control Panel Prohibit access to the 
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' aAa (_jx ^jxa j^jjuLaJI «_la (_jx (j^-aJI ' °J^ \ (Jjt unll j xjLuill (Jl jjuill 

?Aj£jjjJ jl CliJl£ 4-lLa^a AjuUa (CI 

Jl i_ja jl lillJA j gpedit.msc s-"^' j J^*-^ pj W J' 4-^ 
^ jl** J3i.l j Prevent deletion of printers J& W*j J >> 

jIa* ig-lC' jlj-alujlj (J-aaJ (jl ' _ lap (SJlg^ ; Q_jxJjaill j j-al!ill (Jl JjjuiII 
jl (Jjs-ujj i, 'iViJl (jx jlfraJI a l^J i ■■ " *_LaJ 4i Ja tillJA <Ja cAcLuJI 

Jl i_ja jl lillJA j gpedit.msc h^ j J^-^J ^5 W J' s- 1 *-^ 

Remove and prevent access to the Shut J^ W>jA> 

.(jalj-a ^ jLax jlkl j Down command 

J du 16 ft^'^W uj* ""'" ^ajJ 3 l>* <J* ; (Jjt-iuiII j xjjjUSI (Jl JjjoJI 

?XP jj^J 

Windows J^ ^16 ^ ^ jJ'j DOS ^ jj 4it£ J^" ^y 
^Wj .Windows Virtual DOS Machine 5^jjj t>^=XP 

<_Jja j* ^jjlkJl DLLs djliL ^ aL>1£ ^cjj 16 aIaj VDM 

CliJ 16 dllj ^-^l^fll 4-^1 UJ* UU aJJ itjjJaljlil .du 16 dllj gt-al^jl 

(_ji C JUlbj AljluLaj 44.li.lj VDM * .. "*~- J Jajl JJ Clll Jjjjj*£ 

jl I g '< aj V J VDM 4-LaaJ S.^.^Jl a jSlill 4j*1uix J tiljLjJ 

" 4_L*aAia a j£| j ^.Luia J Jjir uu" jLiikVI 4jLk 4JLial (jla*]l j<a 

(JJT lYm ^^jjalijl jljliJI (jJxAijjaLalj jijJ La-a (J-AxjuoJ jl j^JI AJJ-a Jl 

4jLk (jjlaJ aJJj .4j 4-k^aLk NT VDM AjiaC J CliJ 16 ^cJ ^-aUjJ 

J du 1 6 (j-* t-?-* 1 '-^ .- laAuLaJI j jk. J AAC. Jala 4 j^l > 'aj I jblkV I 

.Run Jy^ t?>« 
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tdljA j gpedit.msc <-r"S j J^*-"" ^ tal J' 4-**^ ^^ J^aJ 

Add "Run in Separate Memory J& W^>> I j£> j^ 1 
*j jl*x jlkl j Space" check box to Run dialog box 



Jl Backup m ^/'^V^ ^ljluIiI Ajx^aLk ' L i ^ ' Lj£ ;(jjjL«iill <jIjjji!I 

?Aj1 jiall ^auun]l XP jj-%j 
I JA JUll jLubJl Jc XP jj-%3^ JajT>;-i Jl J-ajiJl J J^J 

Drive:\VALUEADD\MSFT\NTBACKUP\NTBACK 

UP.MSI 

(jx jli.1 j (jjjLuul ' aLall 4Jj%l Jc- ajlai! <j-«/il jJW " ' ^ 

j 4-L alajl a^A llljlU aJj ■ " lA -IsJ j Install j' '"'J.'*" AluLall <Lajt£3l 

La i Sal j j"'JJ.'"^" jUr?' J' 4-lAJI IgJjl <J_jj-i3jij j jjAllJj 1 gjfll ■ ^j 

<Lajt£]l (jx J±L\ j (j-al jF^I tilj^a ^-Jj%l Jc- SjUl] (j-aJ^I jJW 

A-Li al a tillJA l^J i " j Clll jjl ^-lljjj Jl t_lA jl aJ ^j ajl ■ aa AAAilaJl 

.Backup cs-^Li^V 1 £-^ 
AjjI LJl Jc ej^xlil XP jj-hjj <j^j^ '. <jjj^"l j -ia.1 jjI Jl jjoJI 

a^^-VI « jljj (JjjS jijl pJ jig a II aJ aUaill aJ -^^"'" 4-iJ Jl L_lA jl 

±^\ £ Ports(COM&LPT) r U + S jL» jji JU ^Ua j 
^L^k jSil j Printer Port (LPT1) J^ S Jill 6-jVl jjb 
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J (Jjlk^a jjjl " jc ' Lu&Jl jJ^-aJ LS -lC' ajLuJl A-J-ia J -lllajl Cllljl^c) aJ 

-( Jjal ja (-5 -lc' j£Jl pJ AjjI jLajl "(JJT iVn'l 

La A IS ijj a (Ja-J (g^jAi a a JCJ « J LlJ ■ "I ' LS ; jjjLaJjl j <«-jLul (Jl JjjoJI 
? JaJ (JC a^cLubaJl al laJLiuAj XP jj-^J cs^ <-£"^ 

U*^ (j' (j* <KjjLa (jaJ AAJ^Ja jjJail j j£j t jLja-V I <_>axJ (__! 

AaluLLs AAJ^)Ja <_A ^*J (jc S^cLuLaJI . (J^JI ^J'J^ ^J^ ' "*"*• '"" 

(jijujj jk\ j"'JJ.'"^ j-a ™J (J-aLkJI jT'JJ.'"^".' -^}*-J (JjJ-^-* 3 (J i aU^f 

. JaJl (jlj ^j2jj 'Microsoft Windows XP J^j aLki 

J.lkliuil (j^-aJ 4^aJ (jc S-IcLuiaII <__£ aJUjI 4ig Lull ill! jlxaJl pLuL 

cAsj^I -^ ^u J^j! j' Windows Messenger 4-*^ 

j jSj i " ( (Jl i ajVl .IsJ t^L (j^aLkJI j"'JJ.'"^" .' U' ' J ****' > ^ ' (JjJ-^-* 3 ajcl! 

5 tiijJjLa^aj tiL (j^aLkJI jT'JJ.'^" A ml > ii S-lALuLa ^g-lc I jJJi '-*"»j li a 

L-iajl lil-lcLui^s j^-aJ Ctiljj) ^*J <Ljl.}&LjiJ La (Jj^ ^'J'^ " j-a_>^ 

^Jc tilx-a JaxU 4j 4jugLaJl rtiJlLajl <L^jJ jl ^jLaJl al-lkiuil 

tiL (j^aLkJl j"'JJ.'"^" 

; Jxj jc a^cl LiLaJI (JjT LiU f.jJ 

aCJj ClsLaAlxJ (jjfl j£jl aJ clAjl (JjjS j£jl 

4JsuluI jJ tiL (j^aLkJl jJj-UaSjLj (jL^aJ^lS (jjj-lk^a a jCJ (JjjS j£jl 

.iaJ JC a^cLuLaJI 

;CjUi^La 

W^mdOWS '^-a-^ La) jLa.iaJluiJ tiS^cLoLaj dljl jj^J jl ' ; laJ 

^jjjSS] ajjj L-iLuia. jl Messenger 

al-laJLul ^Lul CllJjlJVL jjj^aia til^cLoLaj dljl jj^J jl ' ; la^l 

JsJ jc a^cLubaJI 
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Ajl aaJI jjljAa. ( J U LaJ J23 t4.Ua a (JLl^sjI A£jjuo (j-ajJa j-aaJ <*VX | j| 

: Windows Messenger ^l^i^W -yj 

Windows Messenger ^-^ J' Jj^ 1 j <_W^W ^ -1 

Windows Messenger ^ j^ J^ tdjlii*-al 4Jajli <> -2 

Ask for Remote Assistance J& j& fi Tools J^ j& -3 

Jjj (_c.1jI (Jj L oil ^jjjSJVI -^^>^ jl_jj^ jS^i J 

J i aaJ a i^ki li a jj^J (jl ' -Lao lajJa j ajlfraj -^^""' 41 a j£. J (JWj) 

/U^Ul oJa (J du jijVI (J 

4jLaij til] J^JaLol 4j IglLiljl jJill ajdJl Jc tilL 1 i a (jil j I Jl -4 

4j ^Lajuul Jc tjfcSalj^ Jj£b (ilia i_lilaJ 

_ aj«j La i ^ t ' A j^ Z T* ■' ,'^""''^ .' 
^J .<^"iU ajcij tilia 4JLujj 4-L^a.Uiia ji^\ ^-Ajlal\ Jc i^ILAi a Lai 

Accept Cff^ J% j* ^ J ^ jW 

(jLkj) <LLa ' .''^J jl ja. fi-jj-* Lfc.laJ 4J j^ la-lm j ajclll Jc 4^al jaiI 

4_ai£ j AAJAk^a jl g -^ J a£ajl] ^jaill 4_ai£ 

JjjJl JJC (^jlflll L_sjja]l Jl JjVl ^JjUl Lg-L " JJ e JA jjjJI 
.(_£ jiJ ALJa (Ct jl AjjLa-aJl jl ^ s ijjj&ty\ 
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cJjUjJI JjUL ^Luoii] Show Chat J^ 
^i aLaa]l t> jl«jJ Take Control ^ j% u' ^J^- f^ LaiLj 

.AjJ2k <_)£j ^jL$^. 

I^PjjJ^V' -^J^ 4-^1 JJ 4S&& AljjJaJl ;Lulj 

A&Jj dlLuixJ (jjjj j£jl aJ cl^jl (jjjj jljl -1 

4_LjuiI jJ tiL (j^aLkJl J*'JJ.'^".' <jL-*aJ^U (J^-^^-* 3 * JCO (jjS j£jl -2 

JxJ jc. S^cLulajI 

JjjJI jljic. ' . u£l t ^-JjjjSjVI -^OfM a-lkluil Aaj diaj j -3 

aJ L^UC-Lull (jl 4-La JjJ (Cill (JJAk^aiJ ^gJjJjSjVI 

j£j| aj <-*ni<.** Ajufia (jc. JJ*J a j^.jx 4jLujj i . u£l j <-*umt <jkJ -4 

.Continue 4*i^ cs-^ 

<j -<^"<ll j J>] jlgjs. al-lkluil tillj.li a IgJS « j LaJ i "J ^u\ a-Lajl J^a. -5 

^_S)| j AAluLLi 1&I JJ JJJ-a 4_aK jli.1 aJ 

tillj.li a Jl A \ i nl j a l&AaJ 4AJ^)Ja (Clj J' alia (.A*^ ^ ' ■ " j"' jl '^'J' 1 "- 

SjCllI (jLuljl (_3j3 jljl -6 

4-^jL jl AjIc. (j^a-Ls ' *°'" Jc- <_5 jiaJ j liSllljLUj 4 1 , ^"< , a3 tillj li a Lai 

asj ^jJC jSij j ^juljl 4_*K (_Ji.Aj j 

Take ^j- j^ u' St 0, L^aac. j ^*j jc. aiaill siaU ?tj£ij 

.Control 
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.a£.Jj dlLadixJ (Jj3 jljl aJ cI^jI (JjS jljl - 
4_Lajuil jJ taj (j^aLkJl jJjAA^SjLj jL^aJ^U (jjJ-lk^a a j£. J (JjjS jljl -2 

/ aLaS SjClJI Jala. Jc. jSjl -3 

J-iiLiull c^ISjAi a IgjS x_lLluU ^^Jjl 4JlJ| J^a. J <-*Umlt (jLl\ -4 
l&l JJ JJJ-a 4_<iK jii.1 aJ 4j a£^Jjl j tiljlg-a. 

llulLLa al JJ (S^jl "?■ "" ^ji lgJaia.1 j SjCljl Jala. Jc j£jl -5 

jl (j^a-La ' '"'"^ ' *°'"" 1^* (J^ji JjJ^! -^J^W 5-*^^ (_£' L>° "6 
t>* j' FTP J^- ' *°'"" l^& U^jl gj "J ' "**' 

' «■"" £CJ3 '-^'aj 1) a Jc (jj% j (_£J^.I 4A1 Ja (fib jl A^AuiJl (J^Lk 

£tj£il ajjj Jc j2jj J ^Julll 4_*K (jkjj 

.Take Control c^ j% jl 4j]& Ia^j& jjwjc ai^l siali 

Jc jib (jl AjJc. tiUij ajjLJ J L*liKjuL« 
AjA^JJ (jJaljxlull Jc jljj aJ AjjLa Jl jl j^. g-J^ ^ji ' «■" (JL-Ujl 

j ' kiajl Alaj aj AjLuijI Jjjj (S^jI ' *°'"" 
Ajij AJLuij jk^l jlfrajl Jc- jg-laJjui l&AAC. j ' aLa (jLjJjj Jc- j2jJ 
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Jiia. j^jc. jSjjI ' -i^j l&Aic. j ' aLa <J_aj-*ajj 

user account restrictions :<$& LkkJl ^JLoij J& J*^J 
?<KUl ai^S <JaJl U cLogon failure 

j (Jjjl j-a ^gJC. JaijJal j reSedit ' . "^ (^ UJ* tin aJ lojl Jl L_lA jl 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 
t\Windows\CurrentVersion\WindowsUpdate 

:4jMI cjUjJVI System j Administrator 

a^lja 
ijl t_lAJI aJ 

HKEY_CURRENT_USER\Software\Microsoft\Win 
dows\CurrentVersion\Policies\Explorer 

;<Jt^l ^UiaJl t-iJiaJ j 

.NoWindowsUpdate 
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4ijjy Jc a jliiJ (JAjVI J_)^W U * J j"'J... ^ j^-? 1 ls^' 4-**^ 

dil jLik (3-a j tillJA j A °n£j J^l J Cj^y^ O^Jfi^ 

.IAjI aJ MS-DOS U^*-"" *"^ (J^J^ pLuiJ) fLal a jLuil *-jJa 4jjgl]| 



^^jJaljlaVI *ij-ajl J£}*J (* J "' ' °J^ ! QjJLalll J U""^ " (Jl JjjuJI 

j JajijJaAjl (j^ajlll (j>a XP jj-HJj ' .'J' "**'**'.' ( " ' *& "^Jl LLJajlal I jl 

(j^ajSlI Jl JajijJa-ajl (j^ajlll (jx J-iC-VI CllLiLa ftjmjj dial OaJ IaAS 

Lj« i Sa<aH (j^ajSjl (JLkjl jj-lijl tilla ' -ll L-l La-lic AjJJ J ' ■ <■■ al\ 

(j^ajSjl (3-« a jjujlxa 4 ijj La^JI '"'1 °'"" ?uji1j ^ajSj (jl La ;»lg-<aJ f»LSlj 

; Jj LaJ a3 til] j JasJ 4 l_lL*»Jl 

Jl i_ja jl liHiA j gpedit.msc s-^l j J^*-^ ^ l-^l J l_ia Jl 

lJc- W-j-^j- 1 lj*J j^Jl j System/* j^V' s-^jVjpjJf^l UL^ 2 

u^" jlkl j Installation file location Specify Windows 

Windows Setup J jj-^j^ J ^j <-^iU aj^?JI jLoiJI cJ^J j 

.ijaljx 1-»t > ^ I ^ ;file path 

jl (J-jT-uij pL2l (j£Lui<iil (J^axJ (3* jj"^' ! (j^jJLalil j (_jj:jljai!l (Jljjjuill 

(JjLujj J (j^a^jxJ jjAJj^ajl <_J*^V 4^J J= tiilJA <_JA t jjAJjjjl eJLL) 

? jjdjjjjl ^-stLI jl (JAT-uij pljjl tllA^J LaC. Ajjj-tfSij 

Jl i_ia jl lillJA j gpedit.msc <~£&\ j J^*-"" fi tal Jl l_ja Jl ^*j 

J& L>jjjx IjSj jSjI j System/* J^V' s-^jVjpjj^I ul£j 

Jai^l j (jlax jlkl j messages Verbose vs normal status 
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j 4 <1, ^.ll jj^aljF^I ^.LLkl *_Jaluil ' LjS IjjjLalll j *-jl_uill (Jl juill 
(jj^jl (_C^V Jl (j^' (JC- jj-HJj ' *° '''^"' ' " " J j"'JJ. ^ j^"?" J 4jj-*jl 

? L?AF J l£ jW jj^^l^J 

Jl t_iA Jl liSliA j gpedit.msc s-"^' j J^*-^ ^ tal J' l_ia Jl 

^/Windows Components/* j^V 1 s-JljVf-*^^' £>&& 

Computer J^ W-j J >> ' j& j^ 1 j Windows Explorer 

jiil a!i jLm jlkl aj Hide these specified drives in My 

jl oaljfyl £^ eli^V Restrict all drives ^i^oaJt 'LdiiW <j* 

(jj^lj-a "* ' <al j»J a J^ UJ^ Op.LL^.J JjJ (_C.ljl (j-ajSjl jli.1 

^cllij ajLJ La ^c-aUjj aj^sj i* J "' ' °j^ ; (jjJLojll j (jxQil (Jl jjoJI 

? diliLijI (_jx (jja-* p jj 

(Jj I jLlk aJ Cllljjl Jl t_lA Jl lillJA j jjAJJj ' *° uj£j 1 " " Jl L_lA Jl 

Aj-iijl ' aiajl (3^-Ls ' ■ uSI j -Ij-la. (Jji jSjl aJ dlliLajl p Ijjl aJ lL> Jl 

j Ajijal (S^jl ' '°'"" (Jj^-La J«i» dlliLajl <LajUJ (j-a aJ (Jjal j-a JaijJal aJ 

Aj-iaJ jii.1 aJ JJjij Jc- JaijJal J jaAulU ?cja aLal a jalill (Jiuil J 

^c-aUjJl Ala. Jtijl ^_J^>-ajl J j (Jjal J* pJ 4_ajt£jl (j-* rT-^Jf^ 

(jjalj-a pJ ' ; 'j' U"'l 

Jju^alixJI A a'\\ *q* J aiaajl » J LaJ 1 "I ' *°J^ ; (jjjLaiiSI j JljuOI (Jl jjoJI 
?***'*/' *'" Jl J^JI <*-JJ-a ,J JjatjAJl XjJalj^iil JaJjji ^-3 4-iJajjJt-aJI 

^Windows cjllnkj J 

Jl l_ia Jl lilliA j gpedit.msc 4-"^ j J^-^j pj IajI Jl l_ia 31 

pVWindows Components/* J J V s-^j ^vVimJ ul£j 

j Common Open File Dialog £ Windows Explorer 

jp^I ^j Items displayed in Places Bar J& W^j* I j*J jSj! 

Jj^.j^i1I XjJal_aAll JaJjjjJ ,_a J 3 laJ (jl JjJ /Jll J ■ al '"* ll .11a. aJ (j£-a-a 

(j-a (JtjLjaJ ' J '''^ "J dlljI^cVI 4-^A jj^ aJ (JLa. J ' J^ jl J)»JI A-JJ- J 

ijJalj^aJI Jaj^ji J 1 g ■ <a JC. alJ ^i^aUc. 5 Jl 1 
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(C:\Windows . J&.) ^ ^lokx J) c^ljL^kVI (1 
(server\share\\) »-^*j cjI^L^ J] cjI jL-alk^l (2 

.^^ Shell ^-^ (3 

;^A I g "'_;_;■»"' <j^-«J j^jI AjljLu'ijI Shell '"*^ . " 4-«jIS 

'CommonMusic 'CommonDocuments 

'MyComputer 'Desktop 'CommonPictures 

'MyMusic 'MyFavorites 'MyDocuments 

'Printers 'MyPictures 'MyNetworkPlaces 

.Recent 'ProgramFiles 

j^Ji JjAJjj ' .'J' a*AAj t - La3 XP jj-^J^ ^,,'J' > -" ^*J ! (jj» m**1ll <jl jjoJl 
^^Jc Jl Jj^.Jl ^jlkLoil V jVl J (^JjilLa jl 98 jj-^J ^«) 

? ^kV' jj-^J^ J XP jj-^Jj (jfcW J....^" (JjijjiiJl 

(j^aja (_cl Jl 4ja '""'I aJ 4ic La i tail tila j ^g-Ol ' tlaJI <_J-*^ * " ' ".'.' 
• i"JJ*'J J" j' 98 jl 95 jj-HJj j' O^J"^' <-^-* U.i* "'"' fUaJ (5^ p^-2) 

http://members.aol.com/gvollant/bootpa22.zip 

: JUll jJ^\ t_uSI j jjJl o^J^ 1 1^* i> p^V^J 5»a aj 
BOOTPART WINNT BOOT:C: 
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i^IjII ^«Vl l_±&I Iaoxjj Console Recovery 

FIXBOOT 

jjAJjjJ aUaill ClslALa ^j as 3J A-lLlujI ' LjS ; (jjs-uiiJI j ^g-JUill (Jl JjjoJI 

sfc /scannow : j^Vl Ija ^SSI jJjVI ^~> t> 

(JJ^J *Jadjjii I LjS DSL (^J-* l£"^ ! (jjxjoilil j JllOl (Jl jjoJl 
?<UaL_ia) ^la\jJ ,c\ '"'J.""' (JjAj Ajiajmtjj CllijiJVI 

aJ Aj-ia. (JL-aSl p.Lulj| ^Jc jljl aJ (jL^ajV' A£auJ dl^L^a^ ^Jl L_lAJI 
(jUaill (j^aJjC (jLuojl al v*-*' I J J (jL^ajVI pJ ^Jj-^ (Jlj-ajVI Joel 



J NetMeeting j-^jj <_£-^ j^=y ^ iuj*^ 1 j <y' j^ J>^ 

?4jjjlE *_lLlujl ' Lj£ XP jj-H)J 
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(Jjal^jx aJ COIlf 4-uSt J Uj*J^J pJ l-^l Jl L_lA jl 
Jc J' aaj XP jj-^JJ J' U 3 "^' LaAic. ; Q_js_uiijl j (JilxLaJl (Jl JjjoijI 

?<ULuJI a^A (j^ (j^alaul i *°.;^ 

dlbt^cl Jl lillJA j Ja all jLaVl £$J pJ ^Jj^j *— ''j^' J' (_lA Jl 

Jc La.jJJ-° I JAJ jljl j JJJ-ajl 4-aK ^Lgj - <— sLutaJl £t£J - (jLa^l 

(^ JJJ-all <aK elgjjl a.lsJ •"*■ J JJJ- 4 ^ 4_<iK »^ ^ s '^°fy ) ^aJl 

| jSj j£j| j (jLa^l <^jl J^J^- " ^J ■»" 2^' <J 4->*^ pJ (Jj^J- 

Domain Member: Maximum machine Account 

.(Jaljx pii L^J -^ j password age 

i^JtiUl JaJl 

; ' ■ uSI J (JjT UJJ aJ l^jl Jl L_lA jl 

net accounts /maxpwage: unlimited 

.^a'j-pJ 

ljSjjj jla&VI 5-°^^ (jl^ ' Upgrade j^-^ pl.iaiuAj ^kl jjaLj 

?<KUl aj$] JaJl U t JjVl Jjiiffii) Siej Jaj JUSVI t> 

dlliLs jLs_o jl ill! liluLajl jLs_« jjS-1 LaJJ& 4_]£Licdl a j& lil.laJ 

a j& L_iJa. ' . Laj t CliliLaJl £ya j^ -lie Jc (_cjlaj Ajajj-aJl ClijjpJVI 

.XP jj"%J -^-^1 Jj* "n (Jjfi tj3j-a IgJSj jl dlliLJl 
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XP jj-^j '**".'*" -ijj j 98 jj-HJj l£-^ ; (jj.T-uilil j xjLuiSI (Jl jjoill 

Jiii. ajjI cj3j]I (jiij ^i j ^Upgrade j^- ^l^i^l jj^ j^ j 

?XP jj^J l^ lAAjxlo:V 98 jj-Aij J ^1^1 ■**] 

tiSj^x J XP jjAJJj (j^a j3 (Jijl t XP jj-^J '"'."'". fM"^ UtP 
XP jj-%J 4-ajl§ JS^*' LaJJC- j 98 jj-%J L5^ "^ J (J- 43 ' J^' 

£fil j Files and Settings Transfer Wizard J^l AjjlIiiJl 

jLikJl -I i^luil (jj^j XP jj-^yj '"".'". ?& el^V' -^ j <^jl-iL»jJjVI 

Aj2L* ^i XP jj-^j o^jS J^' t "'jA*'ti eU^' -^ j Upgrade 

Files and J^' 4jjUii]l XP jj-%j ^11 j^ ^-^ j u^l j^fl 

tiSjblo&l SjUIojV cjbLiijVI ^1 j Settings Transfer Wizard 

UNINSTALL *L*j y^sJ ^ ■ jjx^l j <>till J>J 

?XP Jj^ 

l-jajI 3JUJI s ja ^i 4 ^jjiiLJl ji 98 jj^yj^l t> UPGRADE 

Jt Jul j ^J jJl 4Jl jj/^iLiaj fj -<^"'H 4^j] JI 

.UNINSTALL WINDOWS XP 

Safe Mode with Command jm j J^j]I aJjj £* F8 ^ 

jkJl Jl i_ja JI ^ Prompt support 
J^l ^ osuninst.exe «^S' j WINDOWS\SYSTEM32 

.cjIjLjjVI £jj| j Enter J& 

' t "■ >*" (j^ajSl! (j^xaJ ^l^>^! A-lLlual ' "^ |(jj)» '"""I J ^-"l"jl (JljjJaul 

?XP jj^j J 

Ajjljl ^gJC ajUl! ^J-<yVI J JW Ja«-iJal aJ JJjJXaSJl jig-?. Jl L_lA jl 
aJ (j^ajLk-ai. jli.1 J AdL all (j^al Jj^l tiS^a_a 
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: t> <-£ 

.'LplStS cjULJI ^Lki *Lkkl _X^I -1 

(DRIVERS) cj^i^l j^V JsjIjj _-^j * Ujll ;AioJl J|_J| 

j^jp cjliLkj ajjJ t> a^I^j ^ill v2 1 .83 Detonator XP - 1 

: Nvidia 

http://www.nvidia.com/view.asp?PAGE=windows20 

00 

: Audigy j Sound Blaster Live -2 

/http://www.soundblaster.com/support/winxp 



http://www.europe.creative.com/supp. . .vers/latest. asp 

:HP <^4^ -3 

http://www.hp . com/cposupport/software .html 

: Logtech Mouseware® v9.41.2 sja -4 

http://www.logitech.com/cf/support/mousefiles_wxp. 
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cfm 

: Easy CD Creator 5. Ox Platinum -5 

http ://www.roxio . com/en/support/ecdc/ecdcupdates j 

html 

http://support.ati.com/issuetype/driverdirect.html 

Microsoft AMD Fix -7 

http://support.microsoft.com/support/kb/articles/Q30 

6/4/58. ASP 

:Epson Photo 890 ^U* -8 

http : //support . epson . com/hardware/printer/inkj et/pho 

890/index.html 

:Logtech Quickcam 6.00 -9 

ftp : //ftp . logitech . com/pub/techsupport/quickcam/qc6 

00enu.exe 

:Phillips 706/705/703 Sound -10 

http://www.pcsound.philips.com/english.html 

:Hauppauge WinTV -11 

http://www.hauppauge.com/xp/software/index.htm 
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:VIAAC97 Sound NEC -12 

ftp://ftp.nec- 
computers.com/pub/itemnr/REFFIUP04 1 70 1 00/VIA 

AUDIOXP5123030.exe 

: VIA '"^-v''" j S^j ~' a '^ j j»Vl cjLi.ji]l -13 

http://www.viahardware.com/download/index.shtm 

Matrox G400/450/500 -14 

http://www.matrox.com/mga/support/drivers/files/w2 

k_572.cfm 

:Hercules Game Theater -15 

ftp://ftp.hercules.com/sound/exe/GTXP/GTXP_301_ 

FULL EXE 

: Voodoo3 W/Glide-16 

http://www.ntcompatible.com/3dfxfaq.shtml 

:Allegro-l Sound NEC ESS -17 

ftp://ftp.nec- 
computers.com/pub/itemnr/NECFIUP04860300/j2ix 

pll42.exe 

: Terratec Audio -18 
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http://www.terratec.de/support/treiber.htm 

:Visioneer Scanners -19 

http://support.visioneer.com/customer/winxp.html 

: Intel Pocket Concert -20 

http://support.intel.com/support/peripherals/audiopla 

y er/pconcert/software .htm 

: Gainward Detonator 21.81 -21 

ftp://ftp.gainward.com/Vga/Driver/Nvidia/21 8 1/Win 

2kxp.zip 

: PCI 56 V jjA^ fjj- -22 

http://www2.driverguide.com/files/uploadsl 1/1 0893/ 
SM56 Modem Drivers for Windows XP.exe 

Rockwell/Conexant HCF Internal PCI, for <oj- -23 

: Windows XP 

http://www.askey.com/drivers/staff/96-C807253.zip 

SoftK56 Rockwell/Conexant HSF for ^j- -24 

Windows XP 

http://www.askey.com/drivers/staff/xp/r4 1 Oxpi.zip 

: ^U 11a Jt £l^j XP jj^Jj c^ dmax 4.03 J^^ -25 
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ftp://adeskftp.autodesk.com/prodsupp/downloads/RT 

S324000.exe 

<ai^ l a ja <j* jikl Creative Blaster cjUj^ -26 

i^jJl ^joiI j Windows XP 

http://www.modemblaster.com/download/drivers.asp 

chaintech £A*.J\ bios J cjj^j] ^ij* -27 

AMD XP Support MAINBOAPvD 

http://www.chaintech.com.tw/BIOS/BIOSUPD8.htm 

Avance Logic ALS4000 :^j-J> ^ -28 

http://www2.driverguide.com/files/uploadsl 1/1337 1/ 

winxp.exe 

: Yamaha ^j^> cjliLkj -29 

http://www.yamaha.com/lsi/support/downloads.htm 

: Genius ^j^ cjUH« -30 

http://www.geniusnet.com.tw/download/download_i 

ndex.htm 

jj-%j ^J- 1 ^ £f>* t> Machine Microsoft Virtual <_U^ 

.Windows ' : '" w "' pj _-«' jJl 3il£ aj tal Jl i_iUi]Lj tilta j XP 
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Lax Aj jjlaJVI Ail]b Cjjjli'yi £^>« J ialjill J Ajx-ajJl dlliUl 

t ejljII<Jjj^Qjll< : ^>aUl g*\jA\ <gJjA\ 4il£< tat 

BAR ia*J^al J Ajp.1 jS AjjJ (cill ' aLJl «jal jVI 

.CTRL+SHIFT+SPACE 

Windows XP Multilanguage j* ^ :&*j j ^ J>Jl 

?Pack 

AjaLjal 5^ ja. ja Windows XP Multilanguage Pack 

(_£^kl Aid (Cl Jl ajl jSlI j <g-aJ_ajl Ail JjJT**n ?LAiaU XP jj^J^ 

j i 4-Aia a AiL XP jj-^jj f^^J U° lt^S '^ 1 * <1 ' SWw>*"^ W^ ^ 

Ajla^a 4j3i mj Jl (g jJaJVI XP jj"HL?^ A-a_^aJ' a - iA UJ^J ^-Sjjuj 

. %100 

Windows XP 4_«j^ uj^ii j*j :<xjjI j 4i« Jlj^uJl 
? ^1 jSlI j a^.1 jJl aaJ jj&i Uu£ Multilanguage Pack 

Regional and <Control PaneKStart J 1 m^ 1 

•^Jl c> j Languages s^jfj J 1 ^ Languages Settings 

jcl j OK Jai-^al ^ ajjj ^1 Ailll jlkl Menus and dialogs 

l^W Local ^j$ o* XP jj-%j <4^ c-"^" 1 ^' ' JW^ <-J^" 

*_« I g J w"< . nl « i U'ii ill _jj| TUjLLaJI Jg-uil ,-A La ;4 uLaa j 4_La (Jljjjoill 

?XP jj-^yj ' .U"* 1 " -^ winnt32.exe j*VI 
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m^ j XP jj-%^ 1 <^iL j-l^x £Sj* ai*j /s: sourcepath -1 

>L,l£ jLolJI sourcepath <_&^ j' 

*L£iV jl.ic.VI ^Ujj Jl cjl^kj ^^Jaxj /makelocalsource -2 

; jliLi ' _iL gJl (j^a jllI ^^Jc duinJl diliL »J"^' >J ' J> - * J v "** ^? * 

winnt32 / makelocalsource / s: c: \i386 

cjliL t > J j a 2J ji\\ a$\ jjoJI j^j /driveletter :tempdrive -3 

AiaJ ^J IJI j 4 dlLLa^La300 J' W^J^ T^*' ' Aj3>Jl JjC-VI 

£* (Jal jl« ajI j- jSIjJ jl^Jl <j-a=>ij /checkupgradeonly -4 

IJA j ^ki *-3j^s (jx CjULo fc-uiij j»j2J jljcVI ^-aUjJ f^-l /VCI -5 

,"j'h ' " ' '^ Wj * j$^ U^ L>* *-^-^?- tJLL^-T_uLaj J j Jill dlJjl I j) Aji« 

^i aj jq Jajjoijlb .Ha^Jl ^la Jl ^ Vjl '''"*■.'".' jljcVI ft-*^^} 

CLj ' jLp- J 1 Recovery Console j^- *■ *<j > ^j /cmdcons-6 

jjjjjjj Uji , U Jl jj^ajill -I v^.*u.iV 4-i.LaJl (jjJ jjdLjjl (JSLuLa 

.XP 

^cjoij <i^.j^i elgijl oaj p^AiVI SjIc) A^aj jIjcVI ?!*-£ /noreboot-7 

_(illj <_Jj3 jkl J^il *>J«" '^"'^"J '*W i-<l«Ut 

o^>j& Jl jIjcV 1 ^^ 6"^ f-& /syspart:drive_letter -8 

AAC. 4_jli ji.1 jig-?. Jl ' _lL gJl (j^ajSlI (JSj aJJ LiAJC. '*'J J> - t ' ' -lL gJl 
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liA jl La£ 4<Ja!Ia!| ^ULaJI *_a ^ULall IaA alAaJiull t_Laj .AjAaJl 

j' 2000 jj-^Jj j NT4 j>%j J^ t> -^ J^*j ^lILall 

.XP jj-^L? 

jl jjj j£] j jjAb J] Upgrade V^ l£ j=s /unattend-9 

j-a CJtal-icV! <J& AaLuil lijJa. Jao^I 4-liaC j!iLk JIjjoi jfil tMjujj 

(JjjLuJI jjAlJI 

Iajj XP jj-^JJ ur^ (^.J^ U^"*. m."' "*" -^C- ;Ajjoj j 4JLa (Jl jjoJl 

%100 Jl ' ■ 'J' "**'**'" ^>jjjj-a JJ-»% LaAJC j <_>a*jlj ' ■ '_;■ aJSJI £lxL)^}J 

C£L-aU^)J (_cl ' > '■ ""''J V J £i5-"< l^l '*' W .. *^ J '■'■■' "**'**'" ft-*^^)} u °"'^.' 

?<KjUI a AA <J^ <_M l^-a 



(JaJj A&jjJajA TEMP AjS^ajl '"'I lla aJl jj£j LaAJC <A\)AiJ IaA 
1 g ^ w""< , ,n Aji^-aJl ClslALa-ajl t User Profile UJ" JaJiuLaJI dllALa^a 

j i ^laYjjA\ '.'.;■ "'*'**' Ajjj^Ja AjSJjx dilala ?tlaj '.'.;■ qIIJI ^c-al^jj 

jLubaJl ajail jj^J a laAuLaJI ALa_a (JaJ J Ajajj-ajl dll lL> Jl jj£j LaAlC 

aAA jLa-jl » J aS i uj V ' .'J' """'" ^-*' JJ U' ' .'.'"'J '- A -° '^> ^ij 3 

■ . Lao 4j£JittJl aAA JaJ t ■ _l±i aaHll ^lxU^j i_a2jj L-lli Uj Lax dll lL> aJl 

<La>jl<IAjl Jl L_lA Jl lillj (J-a*Ji j.~M jl LiLaJl ajail (J*a> 

ALa-aJl jLuLa jJC. aJ AlnJl Clll j ; jilLa<'LaAlLa Clll jLlk <J laill<a£aJlll 

lJa^ ^ Ij^l j C:\Windows\TEMP Jl TMP j TEMP 

.<j>SN TEMP ^Ijk- 

jsjjjAIuiSI J& 4jj_&j^»jI (j^aljIVI (JlW-uJlJ AjjI ; 4 t U h j Ala <JI JjjoJI 

(CAll (JJJ^jI (CAl (_JJiJ ^5-^J J '"'J' aJl Clsjl£ jx <lijj^a\\ £ jkj '"'J**-.' 

?<_Lu£j| IaA (JjAj ^ykl <Ja. lilliA <jA '"'j. all dljl£j ajjjAluJI -JaJJJ 

IDE (J^ L^^A 3 U j»JJj\j"i'l <j-« dl_ajutfi!l (Jib ftjuiU XP jj-HJj 

^.jl<iAjl Jl i_jajsI lillj <_i*^ ' L5-°^j cJ^j J* a l:j^"': ^^j 

flal + A^kc Jfc JaijJal fJ a j^?.Vl a jl J< jl^Jl<^Lkl!l<^aA!l 

J^ ajlil! o4^ JJ^ ^^ £ DVD/CD-ROM drives 

Jl t_lAAl aJ ^j qjI . ^>A. jlkl j 4 Lja i <a«ttJ) (j^al ^5*^1 til^a^a AJj2jl 
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(J (JiULajl J-«VI J* L« XP jj-H)J cs^ i^^ J ^° (J j-""' 

,> eJj^i] ^/x9 jj^j yi ^^"winipcfg.exe 

. ipconfig.exe j* j-Vl 

2^ duUill ^fkiJ V <j-&1 j Windows Messenger 
jj-%j f&J^ <j^ j MSN Messenger uj^j u^ 1 j^^IolJI 

? J=Jl U « XP 

s^j j Windows Messenger ^^j^ ^-^Jl <_U^ d 4-^ 

.Windows Update £*j* ^ 

jLik j^ ai V XP jj-^J J' ?"_r_r' ■^ c !« w >J^C' j 4i« <JI JjjoJI 

?<JaJl U Administrator -^ Jj^l 
.CTRL+ALT+DEL Je aA^n* opj-Jai^l ^a^Jl 

V^J^i. ajuiU 4-a.uill Jaii. aJ Jj^s j 

(JjjS j£jl aJ dlLajqJl j J^ fc-"" CjJ^ J^jl ^ ~^" v *'" 4^._JJ Jl L_lAjl 
Jjjj jJiJl <LajaJ| (jji jSil tA-<LuJI (j<M>i cdlLajol L_SJjiijl ,_S C(j^a^)*jl 

;4-<Lulll (3-« £_>?^ AjjIUjI Jjualixil Jaia. aJJ 4 *mlll ^^Jc. dlljJjTMll j^\ 
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f<Laj£La Clll jLlk (jji J^") (»-^La J^ ia<a jljaJI A-J^ J Clll jj-aJI 
-j X^ll 4^.jj J) i_llA Jib tillj j ajlijl Clll jjjjj^s JJ^ij « J laJ i ■■"' La£ 

Clll^jjuial aJ a£aJj]l 4-i.jJ Jl L_llAiJlj 

*JJ« (_gi CllLsjoill l_SJjiill <__! (JjAllaJ (jjS j£Jl tdlljjjJHll jLaJl AAC 
. ajullj Jala* (j_j5 j£jl aJ C(_jJa^)*jl ^j gjl ■ ^-n, jl^aJl 

-( Jjal_jx l3J^ J^'j 4^joiI] Luull ' ■ iSSI 

j£j| t"t-il nVuli^H" ^ja ^ ?tjA] ClsloliuLaJl JttAUaJl CjLajgJl Jaia. aJJ 

dll ^JiLuLaH (jjji Jijl aJ (jxj cIajI (jjjj 



?XP jj^J 

jlkl j Ajjllij dlljj^aj 4-UjfJ aJ aUai!l<a£^ajl <LaJ Jl L_lA jl 
aJ .'** 'J /***"' a JALa. (jjSJ LaAJC. t _ s _a^lcl j UjUiJ lllLuAaJjll UJ"^"' 

J j^-!aj Jlgj=Jl J;iij^ ^ jj ojc j ( jaJ jj-iyj L£ I Jl) 98 jj-%J 

ai& jj^Ja SAaJ aiaaJl ajJslIuiI ' '°J^ t (jtLaUaijI (JAJ jbik^U <LajLa 
£j LjjIUj JrtTjul (CJllI ^gjJal JjaVI aUaiJl jLili.1 t*llj£ J 4-ajUll 

?<Lajl£jl (j^ajc. a jj3 $Ljakil 
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ClsljLik t_UjfJ aJ »1 U'i »<»<'». "til <L^.j] J| <_iA j| XP jj-^JJ L>° 

Aaiul j (_— kial jliV Uj» »* "ill aUaj jLiikV 4jAulla <Lajtii laJ i u tillJA 

; Jljll J^Jl L^La (Jikiil 

cf^gjljjjb (j-«3^' •^J- la ^ » J aS ■ ""' j) ; (Jjt iVnll 4 aiaJl <LajLa (jiajc aAa 
(jc. SjLjjVI UJ^ Ij^JJ (Jj» uTill A aJaJI <Lajli JJ^> A^*J '"'."''■J I J) Lai 

^k^alixJl jLjli.1 («i ~^^"'" «_AJaiull ' ftj£ ; ^iic. £-Jjl J 4-L« (Jl jjaJl 

?i.}j) 4-ajli ^ j^kj (jjll 

tillJA j (j^ajL^k jli.1 j IajI 4_aK ^Jc ajlill (j-*/^l J_W ' ^ 

(-JC.JJ ,^-Jjl ^k^aLudl JAv j ^LaJiLa Clsl jLlk aJ J ^J ■ ^* Jl L_lA jl 

<Lijli3l j>^i1ir.; ajoiSII <_£}Lk (jx lillj j I^jI 4_ajli <_i l& jjgia <_i 



^ .u - ^i'i S^lcV aL jL tiSliA Ja 4 Windows Media Player 

C:\Program : s-^l j J^" <tal J' m*^ ^ 
,3aljx ^ Player\setup_wm.exe Files\ Windows Media 

?(JaJl L. Windows Installer ^ LWk aJLujj <J j^j j 

<_5 j^-l »>« f3 regsvr32 msi.dll v^ 1 ^ Start/Run Jl s-* Jl 
SFC /SCANNOW m^' j Start/Run Jl «-* il 

jz j^.\ j jjAJjj itip^j ^J-* Jl *t-iA Jl ^KjjLaJl (J^-J fJ 1^1 J 

AjjjjjJaJl dlljJAaaJl 
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(Jjajuij dlV jla-a -He- Aj-iaJ *_iL1luI ' LS ; ^jic a_1lu j 4_La (Jl jjaill 

t-iLuiaJl (j£Aii) Iaau ajj '**';"«■; XP jj-%.^ J' aLjjUII <Jja.all 

? aUaill Jl (Jja..}ll j-a ajAuLall a-laHuuill xiaJ j-a Jl O" 1 *AaJ IjM ari 

Ja^alt (jLaVl £$J<4jjb) tl)ljj<l.ljl Jl L-ll&illj lillj <J*3 * J ^"' ' "*' 
^Lgjll Jc. LajJ jx I J*J __jSj1 aJ dlU maJI jiaU g'g'^''.^ '"**■" 77^-J (*^ 

999 J 1 <J£ ^a 4-«^ jjJaJ ' J '''^ aj lilliA j L-lL ua II (JJxtJ Aa. ; 

jj-aU aJJ Y\ Aj-iaJ ' J n< ^j j| c^IuiliJl <Jja.oll Jj^--" dlV jl -s J 

(JjS jx ^ ijjaj a jlcl all yJai a laJ I "J (jl 4-lLatj aJ l—ll LUaJ j^-aJ V 
<U jjLatjll a J*. A T li^lj-ia a.La ^3 "'"'"' ^J^ jl (JjJjjoLajl 

^gj aJ Ja all jLa^l £$J<4jjta) Clllj J<l^j| Jl t-lUilb j 
(jjLatj ;£t£ill J^ ^J-^j-* Ij^J jAJll aJ dlbl mail tly-a" £L£J<t_: 



-lUiiaJ 



Igji JjJ jll (jjllill .lie AUaj ^J^-aJ liltJA j .SaJ L_)L aa ll 

jA ^)3j!LaJI (Jla aJl jl UjlSij (j-aj-a Jje ?C J 1 aJ (jl (JJ3 LLaJjx I—lb "->■ II 

^ tlajx i— ill ua 11 jjfLl ji AJ.iaj tilj£-aJ .AljSJ 99.999 J) 1 L>a 

Jl 4-ajill J-ielj £UJj-*a (JSjjIj 4-iLalj $lajlj (JjjjlH^II ajjL 

Jj-^ 1 ""' <Ujla-a .laJ L& jLjaiJl ' . laJ jll (jjjULill -He AUaj j^-aJ LaS 

<Jja.All Jj-^ 1 ■'"' CllV jla-a i_iluia. jjijaj a jlcl (Jjii 4 41ui1ill (Jja..ill 

j-a jA jijlaJl Jla Jl jl /Uiili Jja.J Jga 1 ■■"' 5Jjla-a Jl <Laili]l 

.aijii 99.999 Jji 

^gj aJ Ja-aJl jLaVl ^J<Ajjbj Cjljji<l^jl Jl L_lA Jl (illj Jail 
a jlcl ; 77^-^' Jc- la.jjj-a I jlj jljl aJ dibLuiaJl jJ-aU g^J<' . ^ ■"•*■" 

_JaJ L_lLuiaJl jj-alj J^C. j;lAaJ 

jjjallll ajlcl j-aj jj^J jl ' ; la-13 i L-lLma II jJ-aU Aa. L_ajjaJ aJ IJI 

_(_lLuiaJl jjA-aLJ aAal jLuLa jl (Jll I JA 
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J w"i . ..I jjc 1 UA. \\ j «^c,*^| (JjLluj j^ La ; JjuJc (jLaJ j 4jx <_jl jjuill 
((JLuojVI a£a>1 CjUjjSj (jx (jSaj ) 4jUr. (JjjiiaJ 600 

JTjL^a JJC- jiia jjuojx (j& ' LulSll aJ 601 
(jL-ajt UJ^J (5^jl COm -^J- <j\ ) tiLuLa r- jji« jJa-ajl aiiajl 602 

(JL^ojI a£jjoJ (JL»-a2l (_)ja (jx LJLa. aakiuix t A «\ w^J (jL^aj*^| a£a>1 

(_JLa L-SjlgJI Jak L_lSl JJ £lxLjj£ l_£^>^ ^J'-"*- (J^ (j-a jl Jajjjj jk.1 
jAlaJl alakjjull *-LaJ (Call (jjjJgdll (Jplc-L) a3 ((juSli ^LxLjJ 

to^. JJT >^i J- alal] Cjij-ttjl jji-ajl 603 

.Ajaaa ■ a JJC. ClsLajLtx <j^}*J ^ 604 

. ^JlaJI CllLajLt-a <j^*J U^"^ *^ 605 

J'^' JJC (jJa-aJl ^ilall 606 

TdL^a JJC. 1-J.la. JC ' Lkjj£jl aj 607 

. J j^>* j^ JW uy^ (^ 608 

. Jj^.jx jjc. jl^a. ^jj jjjaj ^j 609 

^tJL-a JJC Cjajx jj^x JJJ»J aJ 610 

j$ jia jjc. Aj^. jJ JJJ*J pJ 6 1 I 

^j ^ . ^rt jjc. aj^ jj <jjj*j aj 6 1 2 

TTjLk^a JJC. La i a JJJ«J ;»J 613 
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Ajil£ Ajiijx jjLa_« jSji aOC 614 
. (JA*-al\ iilall ^£- JJJ*Jl fJJ jJ 6 1 5 

-t >l JL» jj& t_AL (JjjIxj 616 

_ aJ jxjl (jL-ajl «Ja3 tiluLo ;»J 6 1 7 

r-jjL« JJC. JJs-ajI lilajl 618 

(Jj-aJ-a JJC. (jia-Ajl liiJl 619 

Ajlgj Jallj (el 1] w"< ja»j 620 

jl^Sl jlij ^ia ^LkiJl jjJc ji«j 621 

LJjlgJl jlii Jj^kJ ^UajJl j^Jc JOaJ 622 

. JL^jVI lifr! UulgJl jiaj Jbkjj jUj] ^LkiJl ^ jo*j 623 

_ ' iijl g 11 JJSJ ' 8La '*'J w **' aUajJl ^^JC JJ*J 624 
_ ' Jul g 11 JJSJ ^ 4 a 11 i a JJC. dlLajia-a ^Jc aliajjl JJC. 625 

4 lull mill Jj "->■"' jaxJ 626 

.^Uix j^lc jjjJI ji*j 627 
.jL^VIci^.1^628 

. JJ*Jl JJjJf^l Jja (jx jL-ajV (jp^j p5 629 
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■ y 3, ■ LS^ U^ ' . V ' ".' aJ_jAll (jL^ajl *_Lii aJ 630 
.aJj^Ll jL-aJ^I a-lklolJl *Ja2 63 1 

r-j^ ' a J^~ ^W ,~?^ U ' Lu&Jl aj 632 

_ jjL all L_ll3al] 4jjj£j aJJ a] jl t « J I U a al-lkiulV' AlS aJj^Jl 633 

aAjaJl (jLk^ajV' A£alu j^Jc jJjAI^SjI Q^- i ■'"' j^xJ 634 

.LJjjs^s JJC. Lkk ^2kjJ 635 

«Jjl<ij| jlg^Jl <_>»yj lilaJb (jja^Jl j^3 . 636 

IgJJj^J (j^J V 4 huh H (jfc ' LkxSJl aJ 637 

L_likJl <l^_a f.1 i a£jl aJ 638 

.4-Lal jla JJC. A£jjjj jijJ a^C. 639 

.NetBIOS J-4j U=^ ^^ 640 
fe.al AjjlkJl NetBIOS jJj- u^j.^Vi fSUl j^j V 641 

Jc. Ialoix (jajLiLa t*L j-aUJl jjjah£U NetBIOS eLaJ -^ 642 

aSLJl <_£•}! Jl i ajj\ 2<w* Jj^i Jjjia 643 

. jL-ajV A^AiSil A^niaJl (JjLoijJl C5 iljj (Jji 644 

.AJjl l^JI ^ ^^^ Uaik dj^a. 645 
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(jx CjSjjI li& ^gk L_)LuiaJl J) (Jji^ll Jj-^ i LLAj r- jxjul« JJC. 646 

. JJaxx (-iLiiaJt 647 

L_l1 ma 11 1-igJ JJ^«jl 4_«K Aj^Lk^a aA« dl^jjl 648 

.^U L-ilk *\j*-y jjj «-_iL« ua 11 ,_£aJ (jjul 649 

.AjxJl <_j_jju*a_jjl aSLs 4 jl aj i "I a^fc 650 

.tka. jc flj*l\ ^Icl 651 

ajj^ill (_jx <ijj!L« j^ . ?•"' ' Ai?*j 652 

gJoLJl ^ji ajj^ijl (Jja (jx i ^jlU^ll jj£LiJ| ^Jc. jj^a-il aIj aj 653 

INF L_aLJl (jx device 

J! .INF ^-ii-all <>> device ^JaSJ I ^ 3jLaU jl jJ j^ 654 

t^l <J <MESSAGE> jjSUll Jc ^j?^» ^ r 1 655 

INF L_aUl £y> device 

device t^l ^ <DEFAULTOFF> jjSUll y^ 656 

^jja-a JJC. JJ^l-a ^j-Sc- .INF ' *'*■" (j-« 

. jl^Jb o^LkJl .INF ^iUl ^ j^ 657 
INI ^iUl ^ J jWib u-^l .INF «-iL. ^ jW H 658 

t .la. Ui.^ 3 "^ --'jHj (j^aLkJl 
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jjc. jig-?, jxull J) JajLuljlLj (j^aLkJl .INI ' *°'"" J^% 659 

CJbUU AjI Jc jl^JLi j^LkJl .INF ' aUl y? i^j V 660 

. j-i Jj jl^Jb <>aL»Jl .INF * *\«W j25«j 661 

l>« device ^li<oi l ^ .i>?.>« jj& jj£1* <j£*^ aJjU^ ^Ua 662 

..INF * *\«W 

jjc. jLgja. p jj J) JajLuijjLj (j^aLkJl .INI ' * < """ J^% 663 

LJJJJU 

aUaiJl ,jx Sj£lill CJ^lJ 664 

.•"■J'"- I -» (J^ LUj aJjAjl (jjj£j aJJ a] 665 

.4%Jijj fij*l\ fJL V 666 

JajLuijjLj (j^aLkJl .INI L »e'j3 (j-« j»Uai!l (j^-aJJ aJ 667 

.JL^jVUI^]^668 

.^aJL-a JJ& JajLuijLl j^sUJl .INI ' aUl ^ J-lklol^l 4-akx 669 

j^aLaJl .INI ' aiaJl j- i*. ^'"^ f"" 1 ' »^'j5 (jJc- J^la JJC- aUajJl 670 

JajLuljjlj 

(j^aLaJl .INI ' aiaJl j-" j 1 g ? ^ P>> »^'j^ LS^ J-^ J^=- aUajJl 671 

JajLuljjlj 

(j-aLkJl .INI ' aLJl ,jx jL^aJl fjull S^l j3 ^^-Ic jjliS JJC. aUajJl 672 
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JajLuljjLj 
(j-aLkJl JNI ' aiaJl <jx -I ikloi^l S^l jS ^^-Ic jjlS JJC. aUajJl 673 

Ajjiiilb cjlijUJl J^tJ ^.^jfyi o=Jl Splja j^Jc. jjii jjc. aLkiJl 674 

.JaJUjlb ^liJl .INI ' iUI j- JL^SU 

(JxLaJl (Jl i aaJ*^ Jj' aaSJl 4e^>juJl a$lj2 ^^Jc jjlji JJC. aUajJl 675 

JajLuljLj (j^aLkJl INI I aUl (jx 

. JjAjuLo L_SjlgJl Jak 676 

aJjxjl (jc. *$±j Ls j aa uj C_)L^.1 677 

.ajU) aJ ^.jj V 678 
. JxLJl jo t, aJ&Jl j^lt jjIS jj& all»iil 679 

.^^^680 

ale LLk (JC. aJjxjl aid 681 
JJC- JJ^*JI 4-alS j'/j a-lkiul»&jl ajull (jjj (J_jj^a_jjl (_^a3j aJ 691 

.aJ^Jl jl^a. ^ Jiia Jj2kj 692 

.UaJl cj^fl J^ al <J 695 

.t 'ilUlA <ULaJl dl^l JatjuiJ aJ 696 

.ajU1oi!11 cjliLJl jjis <_U&j aJ 697 
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diaj^ijl (jji-aJl 4juui jjLai aJj^jl AjLaiuil iIuAjjU 699 

.tja. JjjL jl^Jb o- 3 ^ 1 .INF ' aU' ^ ^jJl jxVl 700 

.COMcJ^ 

^JL^, jjc JL^j^I ^j j»aj 704 
.^aJL-a JJ& Jjji^l 5JU. 705 

.X.25 JAPjjA? ci^ ^ 707 

l_lLuia " Aj^Lk^a aA« elglijl 708 

jL-aj^l pUSi JjLaaJl ^ AjLlXu ^Lkkl jc i, aJj£Jl aj 710 

d)Lsjis_« J3j2 ■■V*J" U^ojfi 4-a.ik ajlJ (JAT-uiJ p.^J (j^-aJ V 71 1 
' -lliajl ^cl aJ (jljj » ■ U J ^>JaiJl .aLaJ^I ^^ ^JlaJl 4i}£J j>2 712 

s ji^La ^L^i ISDN -k^ ^i 5 V 713 
.2LKJI *lj^V a jS jl* ISDN V^ -^i 5 V 714 



575 



_ (j\ a*\ t iL^ll (JjU jjc- AaxJI <_)_jju*a_jjl 4_«.ikj JP (jj j£j 716 
4_«.lkj JP (jjjUaJ dulilll » ^*ll ^gi ajijla JP (jjjUc. ^.jJ V 717 

J**'jj.' ^ U-* ^ a ' a * $ ?•**' ' "^ J"*"' t_S^ (jL^aJ^ 4-l£-« dbJaiJl 718 

.AAxAll j3jjfo£jl 4_lajulljJ (jL^aJ^ elg-j) pJ 719 

PPP-<^-'^ dlV J^JJJJJ Jj^. AA*Jl jJjALa^Jlj liL (j^aLkJl 

.' ,'j?'*' '"j ^ 'ijtj'I j*'jj.'"^" 721 

aJA (JALaJ aJ Jja jll jJjAlo^jl (j-« 4 a 11 ■ a JJC. dlUUj LS i3j aJ 722 

JSi Jc ^jUJl m^ IPX JA£ jjJI r l Ji^l j^ V 726 

4jaiij CjSjjI ^gk .1^.1 j (Ojx (j-« 

JP Jj^x Je jjl*l\ .IMJ jixj V 728 
.ISiLo IP JApjjj jl£ I jj V] SLIP r IJi3*-l ^ J <£*i V 729 

. dA£j j^ 1 dij& (4j (^ 73 1 
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ppp ( £Vj| £tf ApjJJ 
ppp ( £Vj| ^VjSpjJJ 

.PPP J^j ^ JA&jjj *l*jl £ 734 
■»«>*» (Jja Qm ' -uJajl (jljJc. <j^aj *2 735 

.^UjLo^VI t> l_L^I ^737 

. jljJC t_£l aSUl JJ*J J 738 

aa*JI aSLJl <_JJ (j-« t_jjlkJl <sj1 mJt JjSjjjjJ jLsj V 739 

<tajLna JJC. ' -ilia S^clS (JC ' LjjSJl aj 740 

' -Ijliaolt dlULnJl jAuiJ p jj ^g-la Jt jJjA1<j£jI A«itJ V 741 

I -IjiJaojt dlULnJl JjiiuS p jj Aa*a!I j"'jj.'"^" • ix ^*^ V 742 

tllULnJl JJ'"" AjT-jl aSLJt 4-lliaJ.j 743 

')j 'Wj 'Pj 'T j '9 J) c> :-^ <Jtiil e-sj^Vl ^ ^.j^olJI 

-LS i g»j ft-Aljl * a 11 ■» a $UjI 4-Laajt plij ^ Uak <^.ljx dlxJ 752 
JOxla ^J^JJ jW?> ^l»jull jj aJ J3 a jLuij) (jV (jL>-aJ^fl «Ja3 J.1»J 753 
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CjUaliJjVI Ai*la Jjudj-Jl jLaJ aUojJl <___!£■ jixJ 754 
(jj^ala AjoI JUkj^l IJA j_| Cj^jjx L_JJa p.1 ja.1 J kjU jL«J V 755 

_ jL^aJ^I 1JA l_.Ua £_J t_J I U a aJ 756 

4jal__>) C_LaJj_« jSjJH .^JJ-«J \1*.l'l J_jj_aJl _J_a.__ p_J J_*_ 757 

_j|.__Vl J=--i <_s- 

_ J___j*_|| ^gJc. tiluLo __jjljl J__ajl 4_ijl__a (JJ^-~J aJ 758 

a^jjjI c_Lj__«) <_y£-— i $_jI L___ _j__. 760 

J^J (jx __j ijl Jl___l 4_ijl__<s <jjS-«J ^VJul L___ (_J__. 761 

.d___r_i 

J__l jl (jJL^ajl Aa^jJ .—-jjlj) Jl___l 4_ijl__« (_y£-— i J_SJ 763 
. jL-aJ^I I JA _J] 4_L__VW l§^J--~ f2_ 4jl__Jl Jl___V> 4-U-- 

aj__ 4_U_j _s jla (_«1 dyjaj *lj J 764 

4_La__ Jl___l (jjj^j *j .dijji}) Jl___l a£jLu!« <_y^-~J j— »— i 765 

IP AJjAC JaJ _}~ i _tj!U Jl jp (jljjc. «-a _Ujl_« 4jW Jl Jl___VI 

2 n la'hl l 

ajlgjjj (Ci ^I^j) (_g.Sc- j_Ui jjc- aUaill 766 

4_U_u JL__jI (_£__ Aa.jJ __jjij) Jl___l 4_ijl__« <JJ^«J J_s_ 767 

jljJO <j_ J&i 4__al_Jl Jl___VI 4_U__ _Jc. a__2_Jl SjU J| Jl ■ -"AH 

LAN ^^ J| Jl .^Vl 2<j * Jl . __| JJj_J _&i .<jj£~ -la.lj IP 
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dljjij) (jL^aSl A£jLul« (JtjS-aJ (JjS JjLa JP (jljJC. 4 lajjlljj 

diULnil j;jiuij ^ji (Jjoia ' .'.'"'.' (jL^ajVI 4Jjl-a-^ diLuja 768 

. Jjj^ajl] <LlS JJC. aAla-aJl 4-^jll 769 
. jL-aJ^I AJjU^ AA*Jl jJjjlL^I J^aSj 770 

^Jjju^i 4<,n%\\ jV JL-ojVI 4-ljU^ CjLia 771 
4_<ijl£-<ijl p jj «_« (jjal jl« jjc. aa*JI j"'jj.'"^" a£auj jl^. 772 

.A^a.jll ^j jjjij a2 <uV JU-aj^l aJjI^« CjLia 773 

aSLaJl AjjA iJa (JA^jJl ij\S^h (j£j al 778 
Jjiljjl Ale. jL-ajV IJA J-lklujb (jS.jli. JU-ajl £>J^V 779 

_ jL^aJ^I ligj 4 ^ H , ^ jjc. 2 a j Ujj aLjlll St jLa a ("u"l 780 
4jajLk^g ajlg-ui 4jI j^Jc JJ^a-St a!) aJ 4jV jj°*'"'tl <JjLa-a dlLuJ3 781 
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JjSjjjjjS LJU ajA« (NAT) J^VI a£^ jljkt a^jj 782 

dljjij) (jL^ajl A£jLul« jj^ <lJ (JjS IgJjl j) ' . LaJj cAj^jJ 

LAN u^-^ uj-^j u' M . t — "j^! u^-^ a£jLuL« (jj^-iJ j^*j 783 

(jc. Jj' ^°" 4Jl jl Jj^._jx JJC. 4-k^aLkJl (jL^aJ^ 4£au£ Ala-all 

a£jLuL« <jj^-«j u^ LAN uj^-* uj-^j l>« jS"1I (^-^jj .a^jjujj! 

Jjauoij CjSj ^ jL-ajV li* J^klalb L-ALJl p.1 J=J jLaJ V 784 

^ (£ Jjl t^ljj (JC- ' *°'"'^ " a-lkluLa ajull al-lklm*^ (jj^-* ^"^ C(Jji.^jl 

l_ La^j l Jjik^ll Jj^-""' tlliij ^ 4_J.lkU CJJjl IJ) .4j£Jll AJJLkJl 

4j£jj| AJJLkJl ^ Jj^Jl a^kloLaJl pjJ -I ikluJ*^ 4ijj£j 

Jjauoij CjSj ^ J .^Vl I JA -I iklmb L_ll3aJl f.\ jsJ\ jLaJ V 785 
^J 4_J.lkU dlJjl IJj .4j£j AJiUaJ -I ikluj^ <jj^ JJ& ^H ' Jj^l 

jlg-a. ajlgjuj q;\ Jj^j ;»^c '.'.'' ".' L2TP U^ 3 ^ AJjLa-x diLuJa 786 

jl&l A^i= ^ j^«j 4-& L2TP cl^l ^Jjl^ cjLia 787 

jL&l AiJa Jc jJ*j <uV L2TP JL^I ^jl^x djUa 788 

Ikk d^a-lj ^a jl&l iLJa jV L2TP JU^jI a!j\s^ djUa 789 

(jx (jlaJlJl (JjuJa L-lfi uj L2TP (JIj-ojI 4.1 jLa^a cAuik 790 

.AAxJl jJjAIaSjI ^jJC. a Jg Mill 
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jUVl g$i Jc. j>Jl ^ <J <jV L2TP d^l *U^ ^a 791 

(j^ajlij 4j£-« $LiJai3l L-lfi aj L2TP U^ 3 ^ <UjL»-« dijiuja 792 
j^jliiJl eUSi Lkk Jjj-la. (.nun L2TP JU^Jl 4JjU^> c^Lia 793 



£±4 ^^kloiJl I^J Framed Protocol RADIUS <*>» 794 

.PPP 

^a^^ j^ ^^kloiJl Ij^i Tunnel Type RADIUS <~* 795 



c^ouJ ^iimJl I j*i Service Type RADIUS ^ 796 
.Callback Framed Vj Framed 

Jjllajl j.lxJ ' .'.'"'.' 'ijTjll jJjAJ-aSjlj (jL^ajl (CI (_jJiluAj j.lxJ 797 
(JjSjJjjj *_« Ig "I laHiujI (j^^iJ ajlg-ui ^jic. JjJxJ j-Ixj 798 

(j^ajlxj ' .'.'"'.' (ICS) ( — "j^j u^-^ a£jLu!« <jj^-«j j^xj 799 

jii J^ (^i jjj£j <oe j- £hl\ ^s.jj .192.168.0.1 j»l^loiV 

.192.168.0.1 r hi5-V *£jJill Je 

jjSj ja .VPN Aj>Ui]l JL^j^I <£ui JL^JI j^ts jixj 800 
(jLo^l diLiix-« (jjj^J pij pj L*Jj jl cuj-^j^ (_)jl-a jjc- VPN ^" 
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(jJc ^yk\ jig-?- jiT-uiJ i aLajj » j LlJ i ■■! ' *°j^ ; jjJuc x-uH j Ala <_jl jjuill 
jl , ^"<A. I ^Luij) « j U"< , ,il jA j j^sIjVI JajuJ -I v^.**i.nl j jl , ^-"<VI a£jj^ 

14 a£ a\\ a^-J (»J% ' ; i&alt ^cJajol t5 -lC' 

lJLLIj ^jij jl JxljVl jiajol (> ShutdOWIl J->Vl pl-iiijilj ^jlnU i M 
A w"unl AAC. .llxJ JpjJAiaS jl '->■ a j'JJ.' "^ (JAt-uiJ ajlc) jl (JJXjjJJ 

^iVwurtH ^ jjiJl J^?^ Jl L^Jj^ cjUk* !5b shutdown 

.Jl-Jl 

ComputerName]] \\] shutdown [{-l|-s|-r|-a}] [-f] [-m M ] 

[-t xx] [-c "message 

; (JjLoLlajI 

Ljajl ^^jJaljla^l J* I^A cJLaJl a iklul all x Jji (JJAjjU -1 

***• ■»'! j"'jj.'"^" (jAit-uiJ i_sLL) -s 
(Jjiiuillt i— il£i) ^*J jlfraj jji iVn ajlc) -f 
jj* iVnll JjS dilinJalll (jple-l <j^a^>i -f 

<LiJ2 LJlLj ^jjlkJl jjjjAf^l jj^ -m [WComputerName] 

jA ^^jJal jlaV' .4-}J^ XX ^*J ;»Uaijl jji iVn i_sLLV jl^aJl JJ;}*J -t XX 

.^20 

jLLV 5JLujj]I Aj^Ij ^i IfrjJajt ^jj aJLujj aj^sj -c "message" 

' . LaU _ u i a3l A^£ ti^a. 127 -^ laJLull (j^-aJ aUaill jl* ujj L_ sLLI 

_ ( _jjjl_£lal t5 ia^lc JAJ AjLuIJjI jj a i ZaJ 
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CliSj j^Lk -a pi Siluil JaSa U^l .AIjLuj jj» ujj i_stL) A-ALaC. Jalf^.1 -£ 

.t 4-1 "^ all %ig all 

aIjjuj ^^Jc \\My Server ^ ■«>"■« » jWJl J^" ^-^V :<-^* 
shutdown -r -f -m \\My Server -t 60 

(jxJ^I J_>lW -la«-iJal ■ -JlJ^qJI ?dajm ^^ic J^VI l-ig-1 jl ■ ai±^.l ^LuiJV J 

aJ jLk^aikl<Jj^. jli.1 J t-i&ajl Toluol ^gjfc jl£-« <_ci t _gic S jUil 

jx 4-%.l"i->."i La *_a (JjjLuJI ^a$\ j^ la-La: ^CAll jlj^JI A-JJ-a <«i ' ■ u£l 

J jib AjJc. jSilLj jl . >-.*iA.VI | JA j-aj J^J*-^ fe ■ "^ ' "**' ^*°^ CllLaix-a 

j^jjl j-LUU t5 -lC' j£jl >J (j^ajL_£*k aj a jlii! j^sjVI 

aM a .1^.1 (jl « iJgdjml jjl ; jj^jjujc J <LLa jl JjjolII 
^L-lja-ajl XP jj-^J Cff^ urD*-^ CJI£auL|I j jSjJloSJl 



; (Jtill jljia-ll ^5-lt *Ja 



jaj 



ms- 
its:C:\WINNT\Help\MUI\040 l\glossary.chm: Vglossa 

ry_pro.htm 

^ XP jj-%jl t.unlull jLoiJIj (jjUiJl jl jj»j| ^i c:\winnt lW 

(__! (Jill ila "" ^j '-— » j ?clla 4JjLa_« .lie ; jj^juJc j .1^.1 j j <Ll« jljjaJI 

Access " LLill ^u ^ J*^ Home Edition jj-%j 
?4Kj^Lall «1a ja. *_AjadJLiil ' b£ "denied 

fj Safe Mode j3il j F8 ^ - !aij -^ jj^sj 11 £^IS ^ ^ 
jj.iijjll jib j Administrator -^ ci^l j^ -^loiJ l A^jll j* 



583 



jikl j <Laai » IolJ i ■'"' aJ (_c ill lla all Jc ajliu j-a/il jJW ' ^ 

jx ^Su i^llJA j "Security " l)^*' s-yjf^ J' s- 1 *-^ ^ u ^ * "*"*• 

(_)^a^)alluuijl jl^jjc jjj»"' « J LlS ■ ul i-_ kj£ ; jj^jujc j jLlJl J 4-i-« (Jl JjjuiII 

(jjjSj Jl t_iA jl (illiA j gpedit.msc 4-^' j Jjij£j<lajl Jl l_ia Jl 
Internet Explorer <% j - a <Windows ejbl^&ka. yVunJ 

jl^jjc J& L^jJJ-a 'jfc J^" i*^ (_J^a^>aiui-<ijl a '''*■**' ■ ■' " A^^.1 j< 
j jjjLixjl 4Ja^)jjjl ^J-^J' aaj aLal a jLuil <*-k-a L^llJA j (j^ajt'un^ll 
iaa i Zal aJ jJjUsJl -JaJj-ui (J-oJ J l& jj^Ja AjjJ Jjl 4-LaaJl ' ■ u£l 

.Jjjlj^ Je 

^a^aHuiAJl jLxjuo JJJ«J ■* J ' ' °J i jj^ 1 ^- J <— 1^-1 J 4-1* (Jl JjjuJI 

jjjSj Jl i_ja Jl l^SUa j gpedit.msc 4-"^' j (Jj*j^j<I.}jI Jl l_ia Jl 
Internet Explorer ^Jl^-aK Windows cjblj&l<*.ikluiJl 

jlxjjj J'- . J^3^ 'J^ _^*JI f- 1 (_><aj*J-"i<ajl p ^a>J ■ " " A^-^l j< 
(jjSj (jl ' . laU j \l±uLa LgjJ.ic.1 jjjl jjj-aJl jLiii.1 A_JaluU j (JluLlJI 

(jAJjnl jUJs Jl^iLiil g^kws L£ 38x38 J 22x22 ^ 

jj> -»" (J^a-b aaj J& a jLjj) » ■ aij ju l£1u j '^'j^"'"" J J J . 
(jjSj (jl ' t '"^J jjjl J LgJ-licI Jjl j_jj-ajl jLjia>l *J 4<jV< Jl ^jl-Vill 

.,j9lj- Jc Jailbl *5 38x38 j 22x22 ^^ ^4 

^J a j^jj^a ,*->-aj « J LlS ■ Ul 1— Lp ; jj^jic j (*-JJ' J 4jx (Jljj->-ujl 

?XP jj-HJj c5^ JJJ .'"'^! < ~-"J^j (_K3J*"' L ■'■"'! <^-ll J-il 4-JajjJoV 

jjj£j Jl l_ia Jl l^SUa j gpedit.msc 4-"^' j Jjij^J<l^jl Jl l_ia Jl 
Internet Explorer ^\^=< Windows cjbl^&j< a .i^WJ l 
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a jU'a'tU jj. *\\ ^J al ■ aaJ ji^l L-1Ua j (j^ajT'hu^'l dlljjl JaJ^jjJ 
ajj, ^.ll jikl j (j^al Jt"unl (_g.Sc. Jijl aJ dllj^VI Jal^>JJJ ^J 

(Jfllj-a Jc- jljl aJ AjjU-iaII 

AjaLiJa) jljjl AiLiJal AjJadJLUI > k}£ ; (j j^)jjJc j (_JJdotk J 4-L« (Jl jjoill 
?XP jj-HJj J JJJ '.' '"^! <— "JP^j (J^aj»**1>'i<'» Clll jjl ^JajjuoV 

jjjSj Jl l_ia Jl liSliA j gpedit.msc M^' j J^u<iA?' J* m*^ 
Internet Explorer ^^-^Windows cjbl^&l<a.ik-LaiJl 

dlL>-aA) -a^J Jc L^.jjj^s I j£j ^)Sjl aJ (_J^a^)XJjaL<ijl a iaj 1 " a A^^.1 j< 
j jl jjVt f^ dlaj AiLjal Jc jljl aJ (jjajt'iui.alt dlljJ JaJjJuJ 

( jx diilkt CDRorn ^j^>^-« ^-Jj^ ! Cjjj^- j ( -^ iuj j ^i« u'j?-""' 

?(_)-sJI L« t j"'JJ.'"^ jW^" 



; Jl l_ia Jl lilLjA j regedit * . i&l j Jj» tfrvo^t Jl l_iajI 

HKEY_LOCAL_MACHINE\System\CurrentControl 
Set\Control\Class\ {4D3 6E965-E325- 1 1 CE-BFC 1 - 

{08002BE10318 

jVj UpperFilters ^ t -*^ j cdrom ^tJL> Jl t_iA Jl aj 

Jl i_ia jl aj Winkey+Break J& ki » >» l £ LowerFilters 

^j CD Device cjVI^I cii-J aj 5 j$».VI Sjta] aj jlg^Jl vyjiJ 

_ (jAT_ui-UI _1C.| 

aJJ XP jj-^Jj cji-ull o^yi (J£ (_9 ; (jj^jic j />-^ul J 4jx (Jljjjuill 

; Jl l_iajI j regedit <— jSSI j uj» ^"'kI^jI Jl <—ia3I 
HKEY_LOCAL_MACHINE\SYSTEM\CurrentCont 

rolSet\Control\Session Manager 
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<^i i-ij^j pi j BootExecute: ^tii^l J& ^j^>> I jli jlil ^ 

.autocheck J cjV^M 

^Uj j AjuoLuJ J j^ laj (JjxjjUjI a jlc) j '.'J 1 aUlt ^j -0 ^J' "**'" AJ^Jjall 
La i L-lL^aJjJ l jLaSj ^JaLull V J STOP error Lgji L-Jjjl* j 

Y<KLaJl 

Blue Screen of *^j jfi ^j^\ ^LiJ Icj^ jjSVI i -i^aH 
^Lki] L_uaiUa (Driver) <Ji^ _A£ ^ ja BSOD j' Death 

IDE £*$* t^e t^jl^ ^jW jl£ j] li$l jL^Jl ^ j-al Jfyl 

m^j ^ SCSI <^l° J ATA-100 J ATA-66 J5- ^ 

A^Iilajl dil£^jjl!l a^I^ (j - * * J€^*^ '-^ ' . ' "*' *' " u* l ' 1iCi u.; "•*■"' ,J ' - ;' r '- 

a JA ^ljoijI ^j 4 2000 jj-^j j" XP jj-HJj t* ^'j^ UJ% U' Lff^ 

j d K .ii*» A^.1 j (_C^jl jlfraJl (JJajuLl ^cl j (jj-a (J-ajS Jl ds^li-uLaJI 

{jZajal 4-uiLuJl (JLlUI ^gj <ULuij JJ^-la 4-^JJ ' .'J' "*"" AjLaC (_pLk 

Jc. JaijJal LaAJC j (jj_^kjjl a_)^.lj 4-iuaL> dL^LujLa -I w - 'i.nl <^Mr-. 

(CAll (jj-aJI (j^ajSjl ^J-iaj <^lJ-« ' ; iILalU (j-a^ll lj"* * J^ ^*-i J F6 

'■'..' "* J a^j ■ " La^aJ j jj-al jS^I tiS^a-a ,_S Cls^li-uLaJl ( _ 5 JC (_CjliJ 

Jill ^Ljj (j! (j£LuL« (jj^ 

e_S^^2 > «_iJal_ax <3^)a-a « ijgjjml i °;^ ; ^jj^ylc j *_uij j <LLa (Jljjjuill 

V Uaa <A_j j iI-n. *i v I t, g a i-n. 1 1 1 a ilr*. \a ]X\ 

A^jkJ^a_jJl<AJLala]l ^J jA\<gx,\ jA\ 4il£<tal Jt i_lA Jl 

AJC j 4 ml lii ll (jifc ?tJjlLaJI <Li.^aJ j 3 IslLlU j 4-uiLuiJI LS -iC' TtiJLLaJI 

Jc. jSj]| Ale j ^Li._ai!l ^c <*J*j2?i\ «_i-ialj^i j^ ladjm Aiill JAJxJ 

(jl (_JjaSjjJ (JijudJ jLj^J ?cajail (jl » lU'iml i aiS • jjjjjij j ^Ax (Jl JjjolSI 
?XP jj-H)J U*-"y L5^' J?y &?! ^JaJJj-aJl AjuLLjI a-ikiuu 
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Jc Jlil aJ ^al jJl 4-ll Jj jl AJLial aJ -<■»■•< It 4jiJ Jl L_lA jl 

Services ^ » j^j ^= ^ Windows £^j£* ^1 jjAaLil 
. JllJl aj Other Network File and Print 

System ) aUaiLl SJ t"unl el^^l -iic- iqjj^Li j o^lj j 4l« <_jl jjuJI 
(jjjjojyt j-« IglLa Jll cjliUl <>aaj frlUkj Ja^VI Jti (Restore 

dll.lLa_a Jl jjia^xlSI (j^i aUaill a jLalluil xIa! AlijJa tiilJA (JA t 
j dllaliuLajl lL> a Jl aUaill ajlxlull (j^a^xJJ V eg-^' Jps' (_P-"4 

j resedit ' . "^ ^ <-b* uu<t^jt Jl l_ia Jl ^^i.1 dsl.iLa_a AiL-iaV 

; Jl t_lAJI tiSliA 

HKLM\System\CurrentControlSet\Control\BackupR 

estoreYFilesNotToBackup 

jlkl aJ SJOxlajl (Jjo^Luljl ^LaJ3<AjAi.< JJJ^J Jl L_lA jl <Lajt£3l (j^s aJ 

aJ (jx j L^.jJJ-« I j£j A : lSc. j£jl aJ Apajl r-ULaJl lo^J I J l nl ] A LojojI 

al_iaj]l ajLaluil (jjcl (jc. 4_laia. Jjj (_ci]| ^la all <_^l£ll jl LiLaJt ' . iSSt 

-t 3aljx J& jSjt aJ 

' LS j boot.ini ' *°'"" ci-* 41 j* ^° iuj^^ j u^-"' j ^* <J' j-""' 

?<LLa ajLilujVI <j^-<y 
t (Jjjuuiijl p.lJ AAC (Jjt mill 4 aiajt 4_ajUJ jlg-la) (jc (JjluLaJt ' kLalt jA 

u^°d j ci\boot.ini ;^-« aUaliJ ^-uiijl iL> Jl J a^.jj t aLJl 11a 

<ljjl Jl L_llAi3lj tiljj j aj£i-aJl (_JL« (j^ajj^ jj^a (_cLj a JJJ^J 

aA\ Jjj^j]I <j^«j LaS C(3s'>« A c:\boot.ini <Mj£ j J^*-"" 

jSill aJ 4_ailLa dll jLlk 4-UjJJ *J aUaiJl<a£^Jjl A^.jJ Jl t_slA.lllj 
^glc jSiJl aJ (^-a J jljjlulV' J UJ» > Mut f. Jj ajad J CjU^C*^ Jc- 

. jij^ : jj 
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; (j-La-uiii ^Jl a i "*a*'<J 4j| AaJ ' <■'"" I A4> ;»clili LaAJC 

: uo 1 * 1 jW f^ 1 ^ lA? [boot loader] : JjVl 
Jjij^U a j£Ul ^1 ja]b (> jll aj^sj j& JjIolJI ja j Timeout 

^i uuij <d^ ^ l^ 1 y^ 1 J^V 1 f^ 1 -^ j* J Default 

4_«jIaiI (j-« aliaj (fi I jljii.1 ;»Ao 4jLa. 

<Jaji <^jla ^1& ^jiaj j&j [system operating] : ^^ 

XP jj-^J Uj*-"^ aUaJ jUi. *_« j tl_lL aal\ (j^ajUl ^jJC aUaill 
;lg^aAI ^ujLLall j^i Ac^aa a J-liAujI » i U'w.'i 

VGA ca^L* al^kioib XP jj-%.^ J^^ /basevideo 

Q^ajxj\ AJsLLj jjijij AjSjx a jlij CJJjl jl AJLa. ^ji AaL« li& j AjjjjIjSJI 

8JX (_JS dlU-icVI JJJ*"*J tSluiiJ t_)lxjl Luij aJ j 

ajlj V ^ Ui\!sh ( t n > ^ni l ^«Ujj A*jjaj ^HlJl li* /fastdetect 
d**^ &L>^ Plug and Play » j*?-' <_£ ^ ^-sj*ill? jj-%^ 1 

.XP JjAbjJl 

•XP jj-%^ J^Ill *ai ^a.jJ jj£^> ^j-j /noguiboot 

I aiaJl ^ Jjij^lSl f.,1) dlljJai. <_JS (JajiilJ /bOOtlOg 

.Windows\Nbtlog.txt 

.jUVl Ja-J ^ XP jj-%^ 1 <-J*Aj /safeboot 

jjALj 1 g la ulj ,^-Jjl dl^lajuloJl eLuull xlaa, 4-uiLuJl j^Jc J^ kj /SOS 
j (J^LaLall L_sLu&Iull ^ 4jC- jJl .lie Alia II* j p!AJiVI AlC XP 

Igie. AJjluLaJl dlliiaJl 4ij*_« 
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4jt& j (Jj«ju£<f.y Jl l—sUillj ' ilaJl I j& lllljUaJ -<V,!l jLaJ La£ 

.boot.ini s^jfj ^ msconfig 

4 aiaJl 4_aJUJ (J*^l jl ■*_ J ^"' ' ' °.^ ! jj^b J ^^ J 4-La (Jl jjudl 

jl^C (jj^J J 3 laJ (jl XP jj-^JJ UJ* "'"' P"^J ■^ JZ J^ (JJt un'l 

(Jjt unit aUaJ jLiiklj a-lkllubajl j»j2j jl Jl a jAUa JlfJ jl <cl J-*j 

^jkaJi 

Iaajc. j ^l^ Jc- jajI ^ ci\boot.ini ' . ^ j J^*-"iJ<l^jl t-iAil 

S j£Ax]l J jjSo-aJl ' aiajl TCJAUjl 
; 1- Jl 30 (j-* J^ jlajqJl J 4jiaj]| Sjjill Jl^ {& 

L_iUi Jii^i ^ timeout=30 



(ji XP jj-HJj -^ l^iullj j£-ajl ' L£ ; (jjJ^lj j £-Jjl J 4l« Jl JjuJI 

j dlLila Jl Jjj-*a_jjl j)x 4_*_Lal '"'J"-; La - iA.*i.n*l L^aLa LLa^a. £_g-ulJl 

jl 4 La " £ixl^)J (JjxjjoJ jx tii!j£ 4_»_Lal j 4 il» a (j^al j3l j dll lla a 

La JfL <_Lal£ (JSj^j »<^-<i ji Ajji Jjj jc] i CLijyiy\ Jl JjikOJI 

? jl^aJJ Administrator J^^j ^ ^jku . n VLj 4i*i ^jku . n 

(jjjS^J Jc jjLS XP 4_aiajl 4Jjlc jx j> iaC. Jj£l jli ale (jSjuij ; V jl 

(_UjI£ (JS mj »^-n.**<U S jj^c. ^j Qji . ^>a. .j2j j 4 'j^ '"'I ***'".' i^LlL 
.NET Server jj-hjj j* >iVi»i« J£ A^LLaJI cjI jjSII j y j-aJb 

Jig-ill jlAk^a^l ^SjJ -^JC- <&l *LuJ jl 4_k^aLk 4 IlhIlh 4J J^ij ^3j 

^Jjjj *-a j£j j XP PRO -^ •>■*■*'' "1 ; 4a±lL La (jjSaj jS-axJl jx ; Ljlj 
; Jj Lu3 4_a.^)juj j jl -n, *i ■ n La I JA j 4j ij ^a aJI jx 
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U jx <> A^i U NTFS j* 4j-^ ^LiUl ^LkJ jj% u' MrS -1 

; jA Igia ^*'*3J ^-« J C^iuiLiul j^-i lgjj£j) a-lpc 

(jS-«J j) a laJ i u " (jSJ (_^<aji!l (_jx 4 La a 4jt-ui ^J -**J ' aaJ 4jjl£^s| -I 

Y(j^ajl!l ^j gjl . ^>A. jj^j i^[jj cjj'^**' 

j dsliLill j i-<l M-%. «\\ Jl (J^adb dlUjJI jlAk^a) Ajjl£-a) -t_l 
a jaJLoLall AjAaJ j Igjll (_j_aju*a_ail (JA jaII a.lkiuL«ll Aj.laJ J (j^aljF^I 

I^jj) <J_jj-i3jjl Ajjc. p_oi<uill 

NTFS J' 4^ ^j^^I ^ Jjj^j ^J-S ciii (_>^jlaiui -2 

f.Luij| (jVI ^ Jjlc. (jifjj c (4 lull mil ^k Ia j£j (jjljui JjjaJill 4AJ^>Ja) 
4_j| (Cl ) (CjLiic.1 jjc. l_lL na II I^A QjfLluj j t^lljAi al (J-aLa. L-lLuia. 

I ja *L£iV j (Administrator j GUEST cjbL^ jc. i \Y\\\ 
^lc jSjI ^ lusrmgr.msc s-^' j <Jji^j<l^ Jl s-* Jl L_)LursJl 



(j-a ^a-VI ^-sjall ^jij (jjxAkluiAll lla a Jc jl)l SjJAaJl aialill J 

(j-a/ifl J_)^W ^I^A JaijJal t y jj"^"'""'" p I jjb 4_«jla (_£ jioi aialill 

J j t JjAa. a laJ i u a J^l J aialill (j-a p jli (jl£-a (Cl Je- a jlii! 

4J jli.1 L«£ 4J ' *« i a j (CI j aAkluLaJl ajuil ' . uSl AjAaJl jl j^Jl A-J^ 

4_aKJl a JA JAAxJ 4_ljl£^i| a laHuLajl ?ii«J (jl « j LaJ i ""' L«£ i ^jji 4_«K 

Aic JJJaII 4_«K JjIAxJ a laJLuLall Jfr ' -La^j " aLal a jl_uj| *_iJajJ 

dlJjl lj| j lAAtJ pLuijI Lg ic jlll aj "4_ajll!l a^all ^J (Jjiill Jj^ I tij 

Lai i all «jU*u.nS a JJ^y* 4_«K JjlAxJ 4jjl£^i| (jx a lalLaLajl I^A «_L« 

j (JAa laHuLajl 4_«jla ^ji ^JaJjoi (5 ill 4_«jajl ^^JC. ajlill (j-aJ^I J_>^W 

jJJxJ aAkiuLall (j^-aJ V " j»l-«l a jl_ui| ^-J^a lillJA j (J <ajl ■ gra jljl^l 

(33lj^i ^j-lc- jlll aJ " JJJ-all 4_«K 

a i j la a dlLaa^ ■ ^ jj ^-jLuia. jA j I JAla. c^llj L a L_lL> n-\ ?c J ■ al I A$j 

jl dllilall jl dll lla Jl Jl (Jjj-ia_all (j-a 4jii« (j^fl I laic. ^JJ J 

(j^sjVI J_)^W -la»jJal J j"'jj.' * jW^ f^' ^^ U-°*l J (J- 43 ' J^l 
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l^yi a l^luLaj) «jx -^JJ O^jfi jl ' *'" Jl ^? " (J J 41 S jlli! 

l*1La j (jLal 4-UjfJ Jl L_lA jl aJ jj^ajL^ai. jlkl j AjjI (Jjj-iajjl 

dlLjJI 4J Luijl j (jXa-lkluLojl 4-ajli Jl AjLuiJl (C^jI a.li»Jjuixjl ' *° ■ Sal 

ajaiS J » ■ ol (jlj tillj j lLa all I JA Jl (Jjj-tfajjl (j-a AjtLaJ 4-iL^aLa 

<j£-aJJ (jl tiUJj j (jlaijl jUaJI Jc SjLuil JjjJl AJ-a^. aLai dlUjJVI 

ablll <_Jj3 (ji»2 V AJsta^L«y IjIjj J.la_a]l lla all Ajjj <j-a aAaJWa]! IJA 

J| aj .<^"UI <LaJ J Oia^ajl dll jLlk Jl t_lA jj (jl SjJoaJI aJ£J 

ciiliia a£jLjLo al^ikjjLul" (jc SjLujVI ujj tmJA j o^j^ s-yjf^ 

,("4lnj»>n 

j '"'I lla Jl Jl (Jjj-*ajJl (jx i^l'aj li ^- LlxLa jjj (jjSj lj£J lluiai -3 

<Ui« iiljj£ j ^c-al^lSI ^j '-— » ; al.lkliuil (jx 4jtLa LlJJJ JlJ j (j^al jSVI 

j (Jj.T-ulJ<ijj| Jl A^jjJl Lille tiljj (J-aaJ tdlJjjjVI Jl <JjJ-*ajjl (j-a 

jjjSj J ^loi tSlUA j (jal jx Jc jSjI ^ gpedit.msc -M^ 

j 1 g T La XAJaluiJ ^jjJI JJ-a^l (j"* J^"^ aJaJluLajl (JJjSj j jT'JJ.'"^" 

Ijj j^)iJ La (jSJ j t t^Kuil Lj La jLiiaJ J ^''^ lSJ^ J ^-* 

Jc. (Jf2a2 L_Sjjo1 1 g T La aJJ Jjl CjIjIjcVI «^A (jLl cJLaJJ La <KjoLa 

Jc ' alatNl 4j£j <Sj Ja tillJA (jSJ j dljl agji LaJ jj " laJLuLajl *J<n^ 

; Jj LaS <_A j j-aVl IJA 

Jl t_lAJI 4^a, ^.ll a JA J *_La Cjl^l^i.1 (jx i^LuiLu La jLGaJ J*J 

system32 -^V^ J 1 ^ Jj-%^ 1 -^V^ J 1 <J=^I ^ Jj^f^l jW 
^kJl I ja ) GroupPolicy ^V^ 1 J^ s J-^ o-^ 1 j JW j^ 1 ^ 

(jLal aJ (J^ajl i aa J^l J ( s . "'' t — 'I jLji. (j-a ajLg-ia! ' . '^ ' J °^ " 

liL (j^aLkJl jJVl Lai i^lL^j^aJ jik^l J ^U Aa^lj jjjii Jacl liSliA j 

(ilL^juail Lai (J^aJjl jLiJl Jc lillj j Sp.1 j3 OlJl aLal SjLuil « -^ 

tilj^j j tr-La.mil jLiiJI Jc (jSJ j a^lja AliSI aLal ajLuol » ■ ^^ 

Jl AjjUjI *-a cL^J jjIjj (jia dljl Lai JaSa AjIc Clslf.l^a.VI «^A ^ LaJ i u 

t*La.Jj pLSl gpedit.msc ^^=^1 1> lA* 2 l^ ^^' a ^ J ^i 

s^IjSjLj r-Luaillj (jj) tiluiii JaJtJ J Jia-aJl Jl A^JJ (J La 
j AjjjJaJVI 4^a ■"*'» XP jj-HJj L4»-^ ! UJ^- 1 J U""^ J *Lix (JljajoJI 

(Jjjuuoj AJC (j£j j (Aa)JXj\ AJtjl aCJjl AiLjal jl) AjJJ*JJ dLa5 J3 
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j V^ 1 ^ j 1 ^ 1 ^ Control Panel ^1\ W J 1 4^> 

^jjji ^ j Language settings Regional and ^ ^ jL^ 

j o^^ f^ £^j j Regional Settings ^^V 1 ^ J^ 1 

Location £$j^\ ^ <-^ fi Arabic ^j*^ M^k ^ cjULlouj 

^^^ j Languages ^^ s-yjfj J' ^-£ ^ '^j^ ^j j l£' j^' 

t> ^ Support Additional Languages ^^M ^ p*^ ^ 

^Jill j a.^Tiall (j^ajj-tfaiJl Clll j CllLiUl dlliLa CllJlll aLal a jLuil Jj^J 

ajjjsJI jlkl Unicode ujA? ^ j^ 1 ^aJ ^ t: ^ j Advanced 

X-jJak <LliJal J^a^l a l^luLaJl l_lLuia. CllU^C.) ajLuS dl^J LaL Arabic 
j (jLiJl aA^LoLaJl t_lLuia. (jJc Cllbla&VI 3il£ (jjj iaj aLal a jLujj 

(Ja * C j aa " AcLlL « J LlJ i ■■! ' *°J^ ; (jjlSlj j dlui j <LLa <_jl JjjjiSI 

(-3 Jj' al\ AcUJa ^^JC. j£jl aJ i 1 §JC.| J la JjJ ^^1 J j ■ al\ lla a ?t!lal 

AcLda ^cJLt-a" jl j^Jl *-JJ-a <«i JLul ^j-ic jljl aJ Jjj-iall alg-a A^U 

aJ JUjI ^^Jc- jljl aJ IglicLlL JjJ ^Jijl J_&ju*»jl Ij i^Jj aS aJ " JJx^al] 

(JJjll p JJ jLikV AcllLll i-^Aj. ^a"< Jc. j£jl j AjuUaJl Ala. 

(jl JjJ (fiill (JSjjuI ij i^Jj a3 aJ (j-a J I ^^Jllljl ^Jt jSjl aJ ■ -lulli-aJl 
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JJr -J i= LL^JLcofiS 




J- J" 








^- IT «1 il*^-. 



•bite 



;■_ " > l J*! _ i^**. 



^ba^j^WaHrt 



s 



»JH>< 



-^~ 



jl£^a_« .1^.1 j-aj J£^ » J IslS i "I ' LS ; (jjj^j j *_1lu j <Cl« (Jl jjaiil 

; til] j <_Jai] jljJL jL lilLiA 

.ijalj-a Jc. jijI fj regedit 4-"^' j Jj*jjj<I.^I Jl l_ia Jl 
HKLM\SYSTEM\MountedDevices Jl 4^ ^ j 
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j C ULJ Jc Sjlill o^Vl j jib Jai^l "\DosDevices\D: M 

; Jl a jjc.j A-Lajuij ajlcl jli.1 

"\DosDevices\Z:" 

Jl i_iAJI tilliA j jjjjxa^ll ajta]<4jjl J diljj Jl l_iA Jl 

j-aj Jc- ajlil] <Ja)VI J j^-J Ja*J^al tillJA j jj-al jF_/l a jM<<jJ j^l\ 

tiilJA j (j^al j)£^\ tiS^a_a e_S^a. JJJ*J jii.1 J ajJJxJ JjJ (_C.l!l (j^ajSjl 

-( Jjal_jx j£jl aJ (—lull Lall L_S^a_ll jli.1 tilLiA j JjlAxJ jj Jc jljl 

a*_/l A^Jil JJJ*1j dLa3 I j) <Gl '""»■"■■ ; (jjj^tj j (jLaJ J <Ll« <_jl JjjjJI 

?<K AJ l a J3J <_K t*lLjA <Ja c J-a»J ^ XP jj-^J U^ LfjW ^ 

jljl aJ jlgjaJI 4-UjJJ Jl I-JA jl aJ aUaill<a^a_ill <LiJ Jl L_lA 31 axj 

IDE AT A/AT API ^ Jl ^ j| ^Ua j s j^Vl SjbJ t> 

aia_lJ ajj Je a jlil] t>jVl J j^W Jai^Jal aJ Controllers 

aij J jt > frii t ^xUjj cjj.i*j jLkl j tiSliA j^lij ^Ul Controller 

jljl aJ ' : ''^;" a-lC jli.1 aJ Jtill (_g.Sc. jljl aJ A-ajU (jx (Jjjj±ul J^l 

Standart Dual Channel PCI IDE J^l ^ j Jlill Jc 

jjjij 2_ikLo£j AjLaJl a ja (jx f.lgliVI ^*j . Jttll aij Controller 

?c<ujij XP jj-^Jj t_s-^ '^J^H 3 "^bA (JA ; (jjj^ilj j *_uij j Ai* (Jl JjjoJI 
(jj^sjj^s (JL&xIluIj (jSJ j .1^.1 j L-lLuLi. at v^.*i.nl j dujij^l Jl (J^kAllj 

?Clujl Acjjoj L_a&LjaJ Lax ^_SjIA laa j 

aJ dlVb^ajV' S-yjfJ pJ dljjjjl dlljLlk<a^3-l]| A^.j\ Jl L_lA 31 axj 

jL-aj^l Aliiii j JjlgJl l-ALII Aliii CJbl^&j" 4-ajLa <_> jikl 

Cjj JJJ^I Jl Jja-ill J ^^'"' ^JJl jL-aJ^I "AjjAball ^aUJl 

(_c33l jlj^Jl *-J^>-a J j -ajl i ^ Jc jljl aJ dlU^C.1 Jc jljl aJ 

i (jLk^aj*^ I J 1 g ^ ^4•^^ , .n , u JJ) CllLa Jja!I li la^j a3 lillJA j til! J^iaJ 
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<-iVl ,^VI J^ JabjjVI aAltLs dij\ ■ ^Vl ^^JajLLa alJ SjLuJl 

a-ij^ll (jl ^.1 XP jj-^j u^*-"^ -^ bLiA.1 ; <jj*^j' j 4- La ul jpJl 

(jl w*i i a3 XP jj-HJ^' UJ» "'"' U^ j^^jLiJl aJjxll QlLuHi a2j al I Jl 

jA AlbJl a JA (J 4J*i tiSJ^ ^" <-J^ ' aUaill ,jx tf ^l 03 aJjaII 

aJ jlgjaJI 4-UjfJ aJ al U'i »<»<■». "til <L^.jl Jl t_llA.Hl aJ aJjxjl (JjT UU 

dll JJJXJ j.-^a'^flj-vj Jl i_iA Jl <Lajllll (jx tillJA j S jgAVI *jM 

4j^La II jjJ ^ 'j» '""'"' j aJ_jxjl jbs»j|-J jj-iLjll ajJLlui 1 g ila j 'i^^^\ 

A ISjoixjI a.!A jx (j^alajJl dsJjl IjI L«l l Aj^a. (jx ajl^cl jl AJj^xjj 

p jjjl (jx jj^j V jl-ik^ab ajjxJl (Driver) u*^ j^*^ t*hl*i UjI^j 

aJ_jxll dL^-T_uia *lx I^Sjia (jj% ^* tjJlc j Pfl.P 

j^u-.ti ajJ jVl » NTFS J' cjULJI aLki Jjj^ cjjlkl jjftVI 

I jLa t ^kl jjdLj ' . 'j- ^-"'' j jlgjaJI (jx 4J.Ia. j XP jj-^J L>° 

2-oUjj al^klojb FAT32 J i^liUI aLkj Jjj^ 4^ V ji 

.Partition Magic 7 

j 4;_w Vm jjj (5 ill jjAJjjll (Jjt uU p^j <J-aj5 al-lkliuilj jlgjaJI «Jal 

J*j ' fdisk.com <-ii*11 j sys.com l -si^ Jc- <_£jiaj ji m^j 

ijjJinll jjjxVi lis p_^Vi 

sys a: c: f^ fdisk /mbr 

aJ j)x j ' . iL all (j^ajlll jx jjAJjjll sla a ' *° la « j Lj ■ "**' tillj ^u 
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Jil <u1_ujl jj^Ja £±a A-iLl1luI ' *°J^ ; (jja-Jjl J jljjl J 4-L« (Jl jjuill 
' /'■ ^-" (j-ajSJl Jc AjSiLaJl A^LulJI (jl .Itfj j XP jj-^JJ J J€-^ 

lilliA j t jjal j-a jSjI aj resedit ' . "^ j uj» ^3<i^jl Jl <— ia Jl 

: J' s- 1 *^ 

HKEY_CURRENT_USER\Software\Microsoft\Win 
dows\CurrentVersion\Policies\Explorer 

^ j NoLowDiskSpaceChecks «V^ rS j (DWORD 

1 4^1 
• x %* 

JtSlijI (Jjlsuuiljl e_sLLI AjJaluil I kj£ ; (jj*J Jl J tll^Ll j Ai* (Jl jjuJl 

^^JajJuJaJl (j^aljabU 

tiSUA j t (3^1 j-« jajI pj resedit * . ^1 j uj» uS<i^jl Jl l_ia Jl 

: J m*^ 

HKEYLOCALMACHINE \ SYSTEM \ 
CurrentControlSet \ Services \ CDRom 

.0 Jl 1 t> Autorun ^til^l <^& jj& ^SUa j 

ajj (_c.1jI ua "" ^j ">->■"" Aaj Ja tillJA (JA ; <jj«jjl j £-Jjl J 4ia (Jl jjoJI 

JjAJjj '"'J laJ (*-2j^ (j -1 I 3 b "'*'**' f^i J^l '" J ">->■"'" '"'1 iia loia <U3 

I 3 "'J.""' a-ilcl j I 3 ^'^ (Jx J^,n"n j^ tilu j jlgjaJI J& I 3 "'J.'*" (J^ 

a jLcV jljln.^VI Jla. J dijjlj'yi (j-a 1 g \j "^"' ajleV A^LaJl JjJ 

? jjAJjjJl ' .'J' "" 

; Jj LaJ aS aJU 
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.Windows Update p$ ^M 

.ls j^I ^' j^ f^ 1 t - La ^ l)l& j Windows Update 

Jajl^JI jlgja) »Lal a jLuJl ,*->-ia ?tAliua .Jill (J^ali -»-n,MI ^'i^ ^ya _3 

Jiia. jji jSjI fj c L^J jJiJl ca^j Windows Update » j^J J' 

; (jl jisJ (jjSjlui j Ljaji ^>iaji am'llt CAaJ AlAa. AAJ j^ JoAul L& A*J -4 

.Windows Update » j^J 
.Windows Update >j£> :*jSi cSjI^I ^Jl Jc- jjuI -5 

(JjT iVnll ^c-aljJ tSSj jl aUaiU Ia2j ' : ''^J" jUkl tJjT lVmII aUail taSj 

.tSlliliaUJl aic 
Jc jSjI ^ (HOME ji PRO U ) XP Jj4jj j 1 ^ 1 ^ i>j 



<lui Jl JIaajVI Jc- jajI *J ^J"^"' Jjj <«a1I '-<l*jw-<tl Ala. -7 

CliliLa Jaia. (jl£-a AjA^l! (jlal jalull Jc jljl aAjAaJl 4^a, ^!l ^J _g 

.(jVI Jj """'^ Jc- JAJ' fJ <*<1*j w*tll J Ac) 

.jjtfl ^ U J£ Ia* 
cjliUl jli Windows Media Player plAkUj l_iLJI (j^jlll 
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j t ^lfL« rnp3 .reg ^ jlu 4 ' ^ l>° j ^ j^°"" lp-* u^j' aj 

Windows Registry Editor Version 5.00 

] 
HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 

[t\MediaPlayer\Settings 

] 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 

[t\MediaPlayer\Settings\MP3Encoding 

LowRate"=dword:0000dac0" 

MediumRate"=dword:0000fa00" 

MediumHighRate"=dword:0001f400 M 

HighRate"=dword:0002ee00" 

Xj^I t> j Windows Media Player jt^jjj J^j 4-^ Ia j»j 

.mp3 

?(Bootable) t^ ] ^ ilfiidJ^XP jj^J 
Nero Burning ROM g^jt ?\i±ajJ ^Jc i ^h* ^ jjill Qjlua 
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ljajI talJA j (3alj^s pj regedit ' '"'^ A <_U*-""<^^ J' l_ia jl -l 

' :JI 

HKEY_CURRENT_USER\Software\ahead\Nero- 

Burning ROM\General 

<J\ 1 t> AddlSOFile Version ^ISi-ll ^ J#^ <^ ^ J 

i j^" (JJajuiJ ^Cl j a\ Lalil (J^joj Jji_« (JjJC.' P- 1 (j* 4 J 

http://mypage.ayna.com/walidouda/xpboot.img 

^jJl (jplcb j»a j Nero Burning ROM ^*Lj jj <Ji^ -3 
.File>New J* m*^ 1 ^ t> j J j?""^ ^1^1 

(CD-ROM (Boot JSil CD £l jil 6- -4 

tSlLJA j BOOT f^ J3 kj i u ^aUjjJl SiaU j-a ^ylaJl <^?J' ^ -5 

t> j Source of Boot Image Data <W j image file j^.1 

4 L aaHj llLaii (_£-^ (JjLuuI ' alajl £-2_J-« Ala. BrOWSe O^ jatlui^ I 

.(xpboot.img) 

NO EMULATION fS Enable Expert Settings JSil -6 

MICROSOFT jj£ ji v^Boot Message U 

j^ j C007 ^iLoad Segment U CORPORATION 

.4 J 1 Number of Loaded Sectors 

*-&! Volume Label ^ <^K' j LABEL <*&\ J&* -7 

s^i Data Preparer j Publisher ^ U WXPVOLEN 

.MICROSOFT CORPORATION 
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Finalize CD j Write r U S>a ^ BURN ^ ^ U -8 
.Write Method - Disc-At-Once ^ j 

;Aj31jJ| cjUjkJl t> j£hi ISO ^ ^ L.I -9 
ISO level 1, Mode 1, ISO 9660, Joliet 

j^JiJI jj^ijjJI ciiliia L^jjal j l _ 5 JAjjl Ajjl jJI ^New CS^ J*^ "10 
File> ^«j^H t> j' Write CD J& j^Jl eLgliVI -^ J ^ ' "'" u " 

.Write CD 

Ljj'^ XP jj-^j^ Jaji^JaJl <_K>jSll <_W^ ^ e-^ Write 

' ** '■*■"< j tillJA j JjjluiVI J UJ* iVn'l p^j ajaiS '**'-»• * Cllljl^c-VI ^j-lc- 
eJ^xSil Lai cUjUJj (JjijSSjl ajlcl (jc- ajLuiV' <Jj' fUaijI <_>"^ AJad 

A eventvwr * . ^ j u.j* uu<i^jl Jl l_ia Jli ^KjjLaJl L-n> u ^^Jc. 
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(Jj^aa.1 _jl g a 11 igl] ^J^ji.J 4JjLa-a .1JC ; (j_J*J _jl j (jL«J J 4l<« (Jl JjjuiII 

Your account is configured to prevent you from 

using this computer 

: J 

.Safe Mode u^VI Js*J i> Administrator -^ Jj^l s-^ 
Jl l_ia jl lilLiA j secpol.msc h^ j Jj*j^J<iA?' J' 4-^1 ^J 

?Aj3 ^ IS m " ClijAa. .lie jj^LmSj 
; ' . iSSl j (Jjt un<) Jjt Jl L_iA Jl axj 

rundll32 .exe setupapi,InstallHinf Section 
Defaultlnstall 132 C:\windows\inf\ie.inf 

.<4i^ XP jj-^j j^ £* (3% U? C:\windows j£*j £* 
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Jfc <UsLiJa) 4_i.LuLa JJ^J^J ^^JiS-aJ ' L£ ; (jjjobai. j <LLa <_jl jjuill 

4 Lij l^c La Restore Points S^UImVI -lal^J 4ilS aJI jL (_>ajUl 

t JnUV^JU^I Cjljjl<4la_La]l j^-al jJk^-J jJl 4il£<l.ill Jl l_lAJI 
ajalS '**'->■*'' ' «J laS Jc jljl aJ <jx J AjaLjal Clll jLlk 4-UjiJ ^J (J^ajlll 

aliajll SjL*JjjoI 

ajlcl Jxj j XP jj-^Jj ' . 'J' ""'"' (_DLk ; y jj'"-'^- j .1^.1 j j Ajx (Jl JjjoJI 
ai j <* Uji , U^il jj^al j|^| til^p^a (_g.Sc. jjAJj_&jl eJ^XJJ aJ (JJT uiijl 

?cJaJl La tjljftVI jLaSj ^kLoy 

Jjjj (_c Jill jjAJjjJl (Jilj <jx _>»V1 I J* alAaiuiLj jjJJjjJl ' -ll) aJJ Jcl 

; Aylc. XP ' .'J' > *" 

d:\i386\winnt32 /s:d:\i386 /makelocalsource 

4 laja i ^"" (j^aljaVI til^a-aJ ' _llm1 LaJI jLuiajL d.!\i386 (J \" ■ "I £-<« 



p^li) (JSLula (JaJ <L Ja tillJA <_)A ; QjjoLaa j (jLlJl j ^J-a <_jl JjjjiSI 
al-lklui^ A^LJl jjj j£] j 91 a2j JljjaJl ^ jSJ La£ XP jj-%J 
(jl Aljl ^gAJ! (C I ( 4 IS yj a IgjS CllAaj a^a <_]£ J jjAJjjjl p^Jl <_>aj3 

?iilljj ajal ^_sj£ 441LJI tj-ajSlI t> Recovery Console <J*^ 

L_lA jl aJ (j-at J^iM til^p-a tgk XP jj-HJjJ "J* ' U (_>^jj«l (V-^ 3 

; JUll jxVl c-tfSI j Jyi^tal Jl 
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d:\i386\winnt32.exe /cmdcons 
■^ J^ J' Recovery Console J^=» 4iL_2aL ,jjLJI _>aVl ^ jSj 

(J^J AlLa jUaJI I^A J _jLg-aJI (Jji un p-lJ OJC (Jj» uiul 4 ajajl <Laj1ii 
jjOJJ^aJ igja ■ Za^Jl (j^ajSlI -I ■w"* ■ .<V <L^LaJl (jjJ jjOJjjjl <_j£LuLa 

.XP 

? Recovery Console jbjWtfl ^j s^.j ^ 

jJJaSI jl ' aLaJl diLajoj jj^ ; Attrib 

■ ^''li ' alall ^_i <1it-J| jxljVl \:°""' : Batch 

aJjjLailj (boot.ini) A^ill i-_iL jjjSj ; Bootcfg 

. JUl JJJ j^ ji JUl JJJ r l ^jt; ChDir (Cd) 

.^^ lF j^J£ o^j^j ck^ 1 <_k^ : Chkdsk 

4-uiLuiil tt-uix ; Cls 

. jL\ £JijA Jl Ai.lj e_aL ^ljoij; Copy 
. J&i ji ^.Ij L_iL i_a^; (Del) Delete 

.La JJj ^J 4j&jl]l (Jj^-^lj CjlilaJL 4-ajUJ (J^ajC- | Dir 

. jL^Jl Jjij^J (T^Ljj ji ^Lki]l <x^k J;i!a*j : Disable 
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.ajjISJI oalj^l cjI£j^« Jc. ^La^l Sjbj ; Diskpart 

(Jat-luj j^sUjJ jl aUajJl 4-a.ik ;jj^ ■»"' jl (JjJjuJlJ £.lJ ; Enable 

_ jjjai^SjI (JjjjlSj SjIcIj jljjlui^fl ai^i aA^.j elg-j) ; Exit 

_ laja i a a ' «'* <jx ' flia g-l jaUml; Expand 

aAkluu^ JAa-Ail *3^ ls^ •*£•*?• ^£6 "**' *_>?■ P^S AjIjS ; FixboOt 

ls* ^^klou) j^Jl o^j^ cs^J^ ^a'W (J^uoi ^X-aj : Fixmbr 

-L >aj£ll aIa^j ; Format 

X^j aAi.j ^ji 1 g "I v*-*' i "I i^ijS *j ^jjJl ^aljVlj 4_<ijta (j^a^C. ; Help 
jjjaio^j! ^^Jc. a^>aji<ijl (jjjLuull t^Jjjj diLsAkJl Jjjoi ; ListSVC 

.Windows <^jfE J) Jj^ll <_W^J : Logon 

(j-alj^fl dil£^a_<iJ LJ^a-V' '"^'"J""' O^J^- '. Map 

U JJj *L^I : (Md) Mkdir 

mi jj*ai L_kL (j^j^ : More 

(j-aljal tiSj2>-a ^j=>-j *£+& a£jL1« J^j : Net Use 

. j^.lj L_aL aj-uou SjIcI ; (Ren) Rename 
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U JJj L_kiv : (Rd) Rmdir 

IgJjJaUj 4injl dll jjilLa (j^a^)C ; Set 

^LkjU Systemroot J^ J) J 1 ^ 1 ^-k^ 1 u^ : Systemroot 

. (>?J -aj L_iL o^jc : Type 

? Recovery Console J^- 1> jj-H^ 1 -^ j^ l£ j^' 
^Jt\ Jj^^]l j!iLk (jx Vji ^1^ jIjc-I (jx jjV <j£l j -^jj **J 

jSjl aJ (jx j (jLa^l Clll jLlk<A : jia_<i]l gfrlfl Jl t_lA jl l^lLJA j t ^la all 

Recovery console: Allow floppy copy and access to 

all drives and folders 

(Jjalj-a aJ ^JjS aJ J-^' talJA J 

Recovery J' Jj^l j jj-^j^ t> £ jj^\ 4^ u^ 1 
: Jtl]| j*Vl *Ua&) ^ t> j console 

SET AllowAllPaths = TRUE 

4_a]£ JalaJ XP jj-^Jj (*J% * ! vjj ' " "^ J U""^ J 4-i<« (Jljjjuill 
?<K^Jl aJA <_J=J <_W ^ ' t^JJiJVI JIj-ojV JJJ^' 
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Ajjlji Jc- ajUi] £y<J$\ J jllj JAJI fJ <-J jL-aJ^M-ljl Jl 4->A Jl 
(Jjalj^s Jt jSjl aJ AJaJj^s J^ JJJ-* & . r" •"" J 

^J' Uj "' J' Li.?'* 8 "' *^J J 3 (y* l-a ! (j^OJUlA^ J ' " ' ' " J AjLa (JljjJUlII 

?Ailia_a]l dljjlj'yi £-51 y^ jd\ dlLaK Jii=L 

l—SJjii aJ Clljjlj) Clll jl_lk< dlljj Jl L_iA Jl jjjKluSI diJjlJVI (j-a 

ClsU.lC.VI A-ajlii (j-a J tillJA j i(_yai ^ " (_gjluLa Je. jljl aJ (jLal 

jl (JJ^-aJ j'-J^' » ; iaJ i ■'**' j a la^IuLaJl CJ^J^JJ AjjI^sIujI ; jUiJl ^"' i u 

A-b aLkJI s JA J J laaj 

Ajia Jl a.la]l Ai^js-aJ Ajj Ja tillJA (JA ; (j j i u <^ j £-ius j A^La (Jl JjjuJI 

? jlgjaJI (JjxjuW aLs Aai ZaalaJI 

■ . uSl aJ (jjalj^i pJ Cmd ' . "^ pJ (Jj«jaU<IJjl Jl L_lA Jl aJU 

^> <cjx^ o^ioi j Enter J& UirA aj systeminfo 
aIjx^ ^.LkLau US System Up Time V u > ^ i> tijl* J*^l 

^J' UJ *' jl (j ft aJ |* J ' ' °J ! y jj'""'^ J (j^aJ J Aia (Jljjjoill 

XjJaj jx j"'JJ.' ^ SjLxIluI AJC. jjAlJI JJJ-a A aJ&J AjjUaAjl 

^Standby -jI^VI 

j 4_ai£La Clll jLlk 4-1JJJJ aJ AJjUajl dll jl_lk<a£^ljl As±j\ Jl L_lA 31 

• JJ J"^' ^ »^i A\A\ kJl jLlk .w-om tilliA 

' _ " ■ "-*■ 1 Ajj ial j"'* j ' JJ^"' A- 4 " 15A l-a ; Q_ajamk j *_uij j AJLa (JljjjuJI 

■^ J* J Windows XP Home Edition J Administrator 

jjAJjj <jx AJ jiaJl A-kjalijl J Ac. jli (JjSj AjliJal Ja^l JJJ-aj' A_aK 
^X^>V ^Wjl^-a Aic jjjx A-aK JU.jj dla L-lik jl I j^S XP 
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liljjl j f.^A ij\ dk& !&i Recovery Console fl-^i^W jj-^j^ 1 

•^ j Windows XP Home Edition l£-^ :uj^ j ^ J>Jl 
y <_£^ Administrator ^A^ ^l-ikluL ^^ jj-iyjil Jl Jj^l 



JjiJl j jTjku . n V Windows XP Home Edition ^~ 
Ja*j <j!>Lk j> Vj Administrator s-il^ ^l-ia^b jj-%^ 1 J 
ajjo^. ciibLai^. ^juin jl j^-a-o Jjiall j*j j 4 Jala Safe Mode 



t—iLotaJ Aui y $\ JX- *^2 J 3 <^AiA (J* ! (Jj3*js J -^ J J 4-L* (Jl JjjoJI 

jl jlkl J ^gugo e_u*j ^ jl jj^LgJl ^jJ tslli j Administrator 
J° C5% j g^N Uijjx^ Administrator ^ J ^^ ' J-s^ 1 

lilljA j secpol.msc s-^' j Jj*jS<I.}jI Jl <^a Jl tjLax ^*j 

l^j^^- lj*J jSJl t^lJA J (jl-aVI CJljUk<Ajla Jl Tj*'^ Jl t_iA Jl 

: £4^ J^ 

Administrator t_jb^ a^I slcl; cjbLarJl 

^i ac.^J| j ("tl *jU*UI (JjxjJS « j U"t i "I V ; (jjlujj (jUjI j <Ll« <JI JjjuJI 

.^1 Sjbj ^ Ctrl+Shift+Esc J-i^l -1 
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j 4jL*1\ pl^jj j^St jSjI j Helpctr.exe ^ W ^^ l? ' J - la - -3 
51^) jlkl j Help And Support 3-*^ ^ s jtill <>jVI 

Alii ^Lui (j) (_j£LuLa <jj-^ ^••ijl J Clil ^jW'nl (J-jaJuS tilj£ "J (J$\ 

System File Checker (sfc) j* ^ : uj^ j ^^ j ^ J>Jl 

sfc [/scannow] [/scanonce] [/scanboot] [/revert] 
[[/purgecache] [/cachesize=x 

;ClsLaLt-ajl 

/scannow 
/scanonce 
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/scanboot 

(Jjt iVn a jlc) Igji aJJ a j^s (j£ (_i 4-Laa all aUaill dlliia 4Jl£ j aa 3J 

/revert 

_<] AajJs) jlaVI AjLJI J] ^ljoiJI ^U.J 

/purgecache 
Windows File Protection ^-^ cja>Jl jj j^l a^a.j ^ jii 

a ^jjjJUx 4-Laa "" aUaijI dlliLa <il£ (J*aa SJj 

/cachesize=x 

Windows ' diS^-all (jj^^-^l aa^._jJ cdub li^b < .-?■•*■ II <j£*j 

.File Protection 

/? 

Ac^aa ajl (j^ J' ^"^ tilj_ja.J (J-la ■"**' aJ J3 (jj^J (jl ' ; laJ - 1 

.sfc J^j] Administrators 
•^jjajujj 4Jli cAija AjIjSII cIlsj ja fj-^ a Ula sfc ' LoIlSI I Jl -2 

lla all (jx 1 aLall (jx ft-la ■ tall jl.lk^aVI 

jj& i_aiJl J^iLou aj c%systemroot%\system32\dllcache 

?t la 1 all 
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%systemroot%\system32\dllcache -^W £f^»> ^j -3 

sfc 'sfc /scannow ^^ tfl.iklu£U 5U3 jac. ji LjJaxx 

■ikJl cjbjl^ £^>V sfc /scanboot jl '/scanonce 

.Dllcache 

?Chkdsk j-Sfl r IJi3-.b t-J—ll u-jSil 

^Lki ^1 oILou (j^jja jc. 3JU jjj2j o^j^j Chkdsk j*Vl i^ij 
. l^ali ^j j (j^aj£]l Lff lc f.i Ua.vi Liajl Chkdsk -o^ .^jUiall 

til^a-a tgi (j^ajSJl 4jLa. chkdsk (J^w)*^ "-^-<"*- <1 (jj-^ ^ "I •>■*■**' i "I ; 
' . IjSI j (Jji >M*<<l^jh J-«ljVI ^■J- L>° ^ b* "^ (Ai J lt^"^ 0* 3 ' J^' 

(cjal j* ^5 cmd 

chkdsk [volume:] [[Path] FileName] [/f] [/v] [/r] [/x] 

[/i] [/c] [/l[:size]] 

volume: 

ajall jl ( Jj <l^J JaSj jl c^jjjlLkij LejiLa) (j^ajSjl t^S^p_a L_S^a. (JtlJaJ 

(jj_^ij a.l^.j 

[Path] FileName 

Chkdsktj* -^J4 Ls^i' dsliLajl Acj^a a jl L« t kLa ajall j ^-Sj-a (JJJ*J 

dilala a •"*- (jjj*"i' 
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/f 

i^ULoiJ aJLoij j g laSa c,j^jljF^I tilji^ jtj-au chkdsk (Jc- j^ l^j 

/v 
/r 






/x 



/f 4-illaj tjJajl /x (jxjJaJJ l&jlij) 



/i 



.Chkdsk Jj *^ f»j^' ^J^ jl^ (J-alSjj J] L^^jJ l-a-a C<JJ0J^iJl 



/c 



(jxjJa dlljjJl (jx (jS^ill AjLjC ^^JakjJ JaSa]S[XFS <*-« - ^"wn< 
JjajuZii] ;»_pUl L>"0^ j'"^* (J-^^l J- L^^Jy ^ A * ' • " SW 

.chkdsk 
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/l[:size] 

(5 ill aa a II Jl (Ja '"" ' *°'" ■"?•'*• J^ .-^^NTFS i*-* ,~ v *-**' ■ Ll ' 
-LS JLaJl -?■•*■ II /l (j^a^jaJ ( ,*^^ 4-alx-a ClsLaAl IJI .4jj£j 

II 

: chkdsk J^s 

^i tjjjac jjSj jl t_taj cCajIj (j-aja (^ chkdsk J^^ 

Administrators ^>^^ll 

; (JAT-uiill ajlcl AAC (j-ajjx (j^al^al til^a^a (jx (jjl^jll 

dlliLa tiljJ tih£ aJ ^i C(j^ajSll g.1 laaj ^^ i aj (jl chkdsk ^>\jl \'A 
j^ alma cA^.jjL« dlliia tillJA (jl£ lj| -( j^aljaVI til^p^a ^Jc <Li.jjL« 

;AJUll Lkkll ^lUj 

Chkdsk cannot run because the volume is in use by 

another process. Would you like to schedule this 

volume to be checked the next time the system 

restarts? (Y/N 

Igji tCJ±f, ^1 Ajltill S j-all ,-i (j-al jFtfl t*lja^a (J-a^i dljlkl I j| 
(j-al jS^I liljawa j <->•>. L chkdsk U^ t jj jjj^l l Jjsjjj ajlcj 
ajolS (jl£ IJ| . j"'JJ.'"^" UJ* UIJ Sjlc| AJC. LjjlJUJ eUa^-VI 7* ' ' ^ J J 

jjjjxa^ll JjiiJjj ai«j chkdsk up 'L^J- 1 ?- f^ J* LK 3 ' J=V' ^Ij^s 

.<j-al jifyl lilja^-al <U^ai ^aj LjIIIj 
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diliUl 4 *Utv (j^ajSJI -i ^"w.tij (j^ajSJl 4-^,Lul<i Chkdsk U^^'J 
Chkdsk J5j5 .NTFSj (FAT) ^UU ^^^ Jj^ 

4jLaJl JJJ^J (JAiJ .AjLa. JJj2j ^ji dlliLs aliaj (jfij 4-k^aLk dlLa^jLtx 

chkdsk ^^ IJI .cjliUl r lLj ^ l^L jjkil ^ ^1 ^U^Vl 

4_L«A j ^IJakl ^^-iaxJ J43 ' LlijLJ ajalS j^Jc /f J^ljV' _>lajul jL}k <jj-^ 

Chkdsk .'* ^"'"'1 liLlc ','^J .(j-aljF^I til^a.x U^-*^ » J lalJ ■ "J V 4-iV 

Ajjc. ^UakVI J-~*^°' O-^jfi <_A ^5-lc- ^P-V jr-^J L>* 

; (j^ajSll f.1 Lrkl ^Xj^s\ 
Ja\j^\ ^)Jajal jUi. (JtjLjaJ AAC- JaSa (j^ajSlI pLixkl Chkdsk T J 

(j-al j&l tilj^x j^b Jic tjjlS Chkdsk qj& J m^ ./f 

(JjoijJ cdlULnJl (jljlS tjLlaJ i—lluijj (j^ajSiJ dlliUl J aj i '-'*■**' 

:ts Jj U a^jU1« a£Ij aJLoij chkdsk 



1 lost allocation units found in 3 chains 
^Convert lost chains to files 

^i aJj£i« A huh n (_j£ laiaJ WindOWS r>J^J ' Y f"tli«jl dliaa i a I j) 

f.lglil ^jt Filennnn.chk (j^u^l ^j ^1 ^ *■ *«^ j^l J^l 

^Jc. ^jikj dul£ (j) diliLiil a j& (jx (jlaiil ' J '''^ aj c chkdsk 

Windows t j 'N r~^i-*jl diLa ■ a IJ) IgJ 4^,Laj dul cjUUj 

I j) 4j1_ulJ Chkdsk U-^J^-" 1 ^ '/f J^lj^l ^Jajul jUi. - IaJ I UJ aJ I j) 
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4 JlUl Jjfui (Jc-) T^a. j±& i_y=>y> ^c- chkdsk /f ( "u . iVmi l IJI 

*Xljla tiijj chkdsk tj J»**' ' "J ^Si cfdlLiLill (j^i (jjJ^Li cjliLill U^f" 1 

.^^iij ji ^xj Vj ^Saill j& ^kij V chkdsk uV cj3j]I 11a j!>Lk 

c3*j w- <_k>j^ chkdsk j-^-S ^^J' jjj^j Windows <j^j*y 

iJISJI (juimll (3ajFAT ^UiiJl 

Volume Serial Number is B1AF-AFBF 

72214528 bytes total disk space 

73728 bytes in 3 hidden files 

30720 bytes in 12 directories 

1 1493376 bytes in 386 user files 

61440 bytes in bad sectors 

60555264 bytes available on disk 

2048 bytes in each allocation unit 

35261 total allocation units on disk 

29568 available allocation units on disk 

; NTFS *Uai]l (jfij ^""js*** '"'""' o-^jfi l>* cj* a *^""^ 
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i3j 4** ck"J^ chkdsk j^ ^Jt j^j^ 2 Windows <j^j*j 

: JlnJl j^l cjajNTFS r Uiill 

The type of the file system is NTFS. 

CHKDSK is verifying files... 

File verification completed. 

CHKDSK is verifying indexes... 

Index verification completed. 

CHKDSK is verifying security descriptors... 

Security descriptor verification completed. 

12372 kilobytes total disk space. 

3 kilobytes in 1 user files. 

2 kilobytes in 1 indexes. 

4217 kilobytes in use by the system. 

8150 kilobytes available on disk. 

512 bytes in each allocation unit. 

24745 total allocation units on disk. 

16301 allocation units available on disk. 
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IJI LLlL aMuij chkdsk J^jj </f j-ljVl j^ jL^- j£*j J^- yj 

jLlk jJJaJ a.lc (Jla. ^ji -( j-ajSjl j^Jc. A^.jli« dlliia ^Je. JJJ*-ll aJ 

dllAi.j jc. chkdsk <a1*J ^Sa c4-i.jji« dllaLo ^.JJj /f J-aljV ^>iajaj 

aJJ aJ (Jla. ^gi li& ^-1-^-J (jl (j^-«J . LK'J^' lT^ * ^J*""" (J^*J' aaHJl 

ale. I IJI CJliUl J aj i aaJ (JJ-^ ts-2 ^*J A^jjIajI dlliLijI Jj-^ i UJ 

^-^L^a) ' ,'^j* ' u^*j* ^ •*■**'" dilAi.j (jx j^ a^c. (jl^Sa (jc- chkdsk 



^i AjLiill (j^ajlll pUakl (jc. i^^jll j-/ j^il jVI ^>Jajai jUi. a.li! 



-LS JUj| (Jl jjaill *_i.l J creCOVCr 4-lajulljJ tJai AjjJsut Jl 
f »^Jj lilljj chkdsk ^-iajajljJ 4ilUll dllcUaSJl (jc. a^C^I pJJ 

^jlgjjl j*j chkdsk W^ ^ ls^' *^V' J>*J yAs W 3 



i^a^L^a) (_£ J^-J pUakl ( _ 5 JC- Jjiisjl aJ 1 

aJJ a] 4jl jl iA Ug all dlULni! « J *-%.*K C(j^ajS3l 1 LlJalJ jl^j) aJ 2 

_/f JJJXJ a^C- ' .'.'"'.' ' LjJallJl jl^J) 

j^xJ jl cpUakVI ^^-k-aj j.l»J jl C(j*aj£ll jx (jSallJl j^xJ 3 

_/f JJJxJ a^C l—lfi uj pi UA.VI ^-^iL^a) 
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:<_ n£l c^LkkVl ^^-^! i^ <_U*j Windows 

chkdsk d: /f 

^^gjjjj .cJjIj^j <j^j*jj tJa>> chkdsk ^j^ «eUaaJ <LaJj Ijs] 

cisliLa ajI ?ua iin^aj V . (_k> j^I 3Jl»> <jjjj jj j2j jl^Jab Chkdsk 

.cW t> chkdsk yr^ C5^ J - 1 ^ 1 u-a'j&' ^Sj^> ^ 

JAiJ I (J FAT ^ Ui^Lj Lj$-« ,_>a ja j^Jc cjUUl 2Ul£ ^> Jlaai] 

chkdsk *.* 

. jJjVl ^>« t> recover j*Vl ^j^U 

recover [Drive:] [Path] FileName 

Drive : ] [Path] FileName] 

ajljjluil AJJJ (_C^jl ' *■"" ajojIj ^3j-« (j^}*J 

/? 
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;CJLL^La 

jbjiuAj ^j%j tcUai tcUai ' *°'"» 6f.\ jIj recover _>^Vt j»j% 
(jjjaj liLic .recover j-»VI 2-* (^ j *) lp'-^j' al^-viml (^iVs.nj V 

La ' ala 
;aJjSLaJl ClsliLnJI JlkJ ajlc) 

t La i «L jbjloil ajc. AiijoJl dilcLLSlI <__! diULull <al£ (jljSs '.'.'■■'; 

' aLaJl jljjlujl ^*J fl ^jSLall dlLajla-aJl (jt-kj) Sjlc-jj I aLa <_JS jJ^pOJ 

;^illill CJltLLSlI JjjU 

Lpl ^^Jc Ig^jkj ^3 chkdsk <_M ^> Lpc. pu^l ^ <^l ^-LULaJl jj 
4 jJslL ^l <_&£j Vj . <_U*^ JjVl s j-ail (j-ajS3l jj^h ^j& "bad" 

.ffcjlc recover Jijy ^j 

;AlLaVl 

^^IjaVl tilj^x ^/Fiction J^l ^ Story.txt •— iLJl jbJiuiV 

:4j3SI 'D: 

recover d:\fiction\story.txt 

j <_Li*-j ' *°j^ j i jjaJjjU aIjLoJI diljI^^iVI (_i FDISK 2-«^j^ 

(Jala (jjLaJ^LaJl jj-' v^.*!,., Jh ?<j 2^1 , ^ Jl ^alj^l ^Jo La 
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jixj Ai« Va? j XP jj-%j ^ j3j^ j^ FDISK 5^-i j^l 

.DiskPart g-^jJ' j»l^^l 

tilj^j jAj ^s^-^l Ja^ill t> jxljl ^jia ja DiskPart.exe j] 
jl i^A jl c,j^ja Jic DiskPart.exe j*\j\ flA^U ^> j£^2 

jj^jlll ^-j^ajJ (JJ^I •^• ia -J A ^jm H y ' J 'J ' -La^j C(jjjij aA^.j 

DiskPart.exe j^J u^ ' ^ u^ ^ j£j$ uj% ^-^ .4^=- 

til^p-a L_S^p. jl j' aJC. a3j AlAaJj ajjjlajl dlUjl£jl J^joi tiljS "J 

list j 'list volumej 'list disk j-ljVl flAkiuL o- 3 '^ 
^ list volumej list disk j-ljVl o^j*^ .partition 

list J-VI 'j^J . JPjJJ-£H ^ QLP^' Cjl.la.jj (j^alj^l 

Ai& . jjSjjII Aj1& ^ill (j^ajill ^5-St fLaiaVl JaSa <j^j*j partition 

^ill jjUJl ljjU. J] (*) LtaiJl X^kc j^l clist J-iji - l ^""" 1 
til j^a L_SJ^. jl AjzSj (jjj^a (JC- (JJ^I •^• ia -J Aj . j^J^" ^J^ 

jl 'volume 3 jl 'partition 1 J 'disk Jj- 'u^ljaSfl 

.volume C 

cjAiaj cdisk (jJc- j^j-^' tly ^! 'u^*^ u^f" 1 ls-^ .tifca a 
disk J] disk <> j^j^l c 1 ^^ 'disk 2 ^ volume 8 

i JllaJl Jaloi ^Jc _LjlStj jj^j^I >«ljVl <j^*j jjij .2, volume 8 

LpliL aA\ jjSjjjI (Jzi±n 'AjAa. pjJiS ^Lkjjjj die. 

jj£jj]| jl£ IJI . "^ Jl (J-ajIll ^^Jc ^JolS J] JJ^J^I f.UaC.1 tiljLaJ 

Ljajl j^-A (dlAaj (jh 4j Aiixlajl (jj j\iAll aAaj (jli iLa ajolS j^Jc 

jj£jlll (jj^J ijjj^J aAaj ^j-Sc- jj^jlll (jj% LaAJC. _ jj£jlll l^ilc. 

S^i.j Uj la^j -j | j) tali j Igj (jlilxlajl aul'lllj (J^ajUl ^^JC. LkJajl 

alim ijAJc. c^JLaJl ^jA aA4 (j£j aJ 13) .A^lj (2^*-* j 1 ^ J- LiL>^-^ 
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:DiskPart ^J 

active : >>Vl 

^yJc. (active) Jaiij 4_«!}lc ^t^-^ f-S^ '4^^ u -3 ' j^' cs-^ 

ji ^liiall jL (EFI) ^j^ ^till fcjlSlI g-l jJl ^1 j J (BIOS) 

cjI J jjj;Af^l s j&sS ^EFI) ^jiii <LlSll ajjISII g-«l jJl ^Ij) 
'c^ j^ 1 u£ <iljlLJl ^Jl ^ i Intel Itanium cjbJUJl 

«_uljjiJ <Lli]| Ajjljjl ^C-«I^>aJ| 4-6-^'j ^Jj»J . Uj«-ulAjl aUaJj iOJ^. S ^\j 

.(GUID r U-SJ Jjja.) GPT ^± ^U&U f^ U^ (EFI) 
jil jc.1 (juiil Itanium Jj Saj1ul« jjjai^ s j^?.l ^ EFI ^wiun 

W^J .X86 <J) S^HjolJI jJj;n^]l aj$J> ^ Jj^jJl BIOS ^ 

4 j^i.S^Lj ^Lk^aLkJl EFI (JJ*^l1jI 5"*'^ AiLjaV 4Jg-ul 4AJ^>Jaj (jjaljla 
(. jjjjaAJI 2-«ljJ £i|.}aJ J) A^.bJl jjJ (illjj I13 all] <LU3l SApaJl 

i lajujj 4_«!}lc. I^AIC. *_iJajJ (jl (j^J (j^ i_T* "*^ ^Lua^l 

(JjT un ^aj diLila ^ljl^.1 ^Jc am'qit Sjja (jx JaSa DiskPart lB*"*^"" 

duuJaj I jj ajoliJl dlLijSa a DiskPait U^^'J V . CJAT-uiijI aliaj 

ajuill I^A (j^J aJj 1 LrkJl (JjJ^a iJC aJulii j^Jc "active" A ~^^- 

<A±A JJjA1<j£jI lAiJ (jia t (JjJLullll aliaj UAT-uiJ £.lJ CllULo ^jJC (_CjlaJ 

.active i^LaJl *Li? 
add disk :j-Sfl 
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-( ji*_«j| (_^<aji!l 

a.Ii.lj 4iLi« (Jm * aAuiA\ jjj^Jjl aA^.j l_sjIjj jl (jS-«Jj ,-l^.lj L^JA^ 

Ig-kiaa J J 4 lafjj a (j^ajlll (_jJdiJ t _ s -lC' (J}Jali«« ^-^ j-« jl (J^J^ LT^ 

jl 4 maj (_^<ajS]l jxjJa 4 Ujmjll jjjiill ad^.j *_luijj t^lJS^iJj (jJaaAll 

jjc. 4 laj unjl jj j^ill a.li.j aAuijIj dLaS 1 3) .AjJLjal (j^al jal j^Jc 

d)l.li.j pLuiJl fcjl&aj Ac jjx jjj^J aAi.j ?Lli aJ Lgjli C(j^al jSI a^C 

4 JaAuajl jjj^ill d)l.li.j AjjjlaJl (j-al j?^fl ^Jc JaSa 4 l-»j i nj jjjij 

a.li.j) IgJ AijLLx 4^a uu pLuiJl i£j& <lj j^Jj cUakJl *_« T^aLuiJj V 

■ (cj.^ ft-uij jj j^J 



add disk=n [noerr] 
n 

^ °j .4iUa-ajl 4_kjaiill ^Jc (_CjlaJ (jl ' ^jlUJI (j^aj£]| jjJxJ 

jxjJaJJ (jl ' -±a^j Jala 4jaJjuUjl jjjaJijI dll.li.jJ (jjjUaJl fc-uijjl elj^.1 

'T*-"-' {J2£ I ^g-lc- oLuia lg^aa.3i 4 ■ ai -»-*■ a J^ 4-^.Lula jja-aJI ua jill 

IgJ (JjjLlax ^Ljjlj elj^.1 AJJJ (j^Jjl 4 Ja-UiUjI jjjiajl aAi.j 

noerr 

*_jtjj jl jjj*\l ajjL cUak (Cl 4^_i.l ja AAC. JaSa AAk^aill T^al Jill 4_jlj£j 
4_aia_a]| jjjj .CJ-laJ al UaiJl ji jJ La£ j-aljVl ^ H - a DiskPait 

Lkk jxj ^ DiskPart £ jj^ Lk^' M^y 'noerr 
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assign :>>Vl 

I^AIC. ^^Jjl (jjj^Jjl S.li.jJ J J aaJ <JakJ jl (j-al j5l lilji-a L_Sji. (JJJaJ 

alluii ( J J aaJ 4_LiJ jl (j^aljiil tiS^p-x L_Sji. (JJ^J aJJ aJ IJI _ jj£jjll 

tilji-a L_S^p. (jl£ IJI _ jijl*jl Jllll (j^aljaV tilj^x L_Sji. (JJJaJ 

.Uai. dljlluia ttlluLa -I v^.*u.tSH (JAjJa (JjA^jll 4_LiJ jl (j^aljF^I 

(jjjLall (j^aljIV til^p-a L_Sji. JAAaJ (j^sJ 'aSSign J-«VI -I jjjjjllj 

jl Caliaill (jj j^J dll.li.jl (j-al jiV^I dll£^a-x L_Sj^.l (jt)J*J ' J "^ "J V 

(J^jj ' «'* ^jJe (_cjiaj ^jjJl (jjj^jJl CjIa^j jl ( lag ""<" CjIa^j 

(j^aljal Aj^a L_Sj2k JAJaJ t*Jj£-aJ V tiillj J] 4iLiaVlj llllaij^all 

l^ J Original Equipment Manufacturer (OEM) f^ 
MSDATA H 5 j^ GUID Partition Table (GPT) ^ 

;4-UaJl pUj 

assign [{letter=d|mount=Path}] [noerr] 

letter=d 

-( jjjiaj| S-lijl 4 luaj Jjjj (5 ill (j^aljaVI tilj^x L_Sj^. 

mount=Path 

(jjjiill S-lijl I g illaJ JJJJ jdlll (JJ ■»■**< it 4_LiJ j1_ul« 

noerr 
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a-oLlJI jjjj .ija-j fJ LkiJl ji jJ L«£ jJjtfl AaJU^ DiskPart 
.Lkk jxj ^ DiskPart £ jj^ Lk^' M^y 'noerr 

break disk :j-Sfl 

(JAJJaAulJ (jjj^J ,^-J.la.j J) jjSjllI I^AIC. ^5^11 J (j^ lalojl ^LjaliJl 

(Jj^aJ JaUj AjI j (j^al J^/l til^a-a L-S^a. ^Jc jail aJ Lag-La a.ia.1 j 

(jjj^Jjl 4.1a. j ^jliJJ LailJ t (_3J^ lalojl ^Ljaiill dllj (jjjiaJl aAi._aJ 

(j-al jSI tilja-a L-Sja. (j-U*J ' j5 '"^"' ilnaJ jj£jj]| ^^k*^' ^ jaluiul 

jjjjLLlajl ^Ljoiill ^i^' !A£ dlbjjai a j^Jc 4 jail a "" aJJ cLjjJaljjal 

'nokeep 4_aia_«jl al^kluilj a la-Lou (jjj^j s.ia.j > «■>■«*< (_JS f^f^j 

(jj jaJ 4.1a. j£ JaSa (_3j\ LiLajl ^..tul Aa.1 j ' «^' ^Jc AJaiLa-All tiljS "J 
Vj .Sj^- 4-aLuix J) AJjjaJj ja.VI ' ' i ^' 1 " L * ll ' w aJJ LoJ-U 1 4JaAi nj 

break disk=n [nokeep] [noerr] 



n 



^Ljaiijl till j (jjjaiJl dlAa.j (jxjJaJJ (_C Jill (j-al J?^l til^a-a (JJJaJ 

^UalJl 

nokeep 
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^Ljoiill till J jj J^klHl Jj.ii.j j^s Jala is.li.lj Jc 4 laal a Jl aJJ jl JJJ»J 

4-^.Lulo J) (Jj^Jj (_$J^$\ * k»J". JO^' Sa^.j ' *° ^ 'j '(j^ U"(^ll 

.a j^Jl 4 -si mall V J jt) jijjl tjA^J O - * * J^J^' i^"^V J .» _>=> 



noerr 



(jjJxJJ aj2j cUak (CI <g-i.ljx .lie JaSa 4jju*»jjl ^lxI jJl 4_jtj£j 

jj^j .dn*j J LkkJl ji j] U£ j-ljVl 4?l*-« t^ DiskPart 
_>j £^ DiskPart £ jj^ J u==> i/l <v^y 'noerr ^J*^ll 

clean : j-Vl 

AjIc. (fiijl (j-ajS3l (jx J-uuiHj JO^' d)l.li.j dlljjjjiij 4il£ 4_ll j| 

-^ ^master boot record (MBR) <j-alj3i ^ . j^j^ 1 

aJJ ^jjJl ^.A Ajii^Jl dllc-UaSll dlLajla-aj MBR -J"""^ dlLajla-a 

'GUID Partition Table (GPT) o~\jA J^ .l^ji *££]! 
h\£l\ .I ^Protective MBR Uya Uj <GPT fj^l cjUjL^ 

clean [all] 

■LJ*Jl 



all 



(5 ill J-aVI '(J-ajill ( _ 5 -lc' pUaS (_)£ J jlL^al ^-J^aj a!) (jl J£*J 
.(Jxl£ tJ^-uij (j-ajUl Jc »l jla Jl dlLsjla-Jl 4il£ ' aia Jl (5-ijJ 

convert basic :j-Vl 
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-cs joiIjJ (J-ajS £jli LfjF* CK>j5 (_£ * djj^ 

convert basic [noerr] 

;4^kJl 

noerr 

DiskPart <j£*-^ cLLi. (_cl <^.ljx Aic. JaSa AAk^ajJl ^lxI^JI AjIjSJ 

LkkJl jxj ^ DiskPart £jj*> ^ Lkk cf ' ( A U i "j 'noerr 

convert dynamic :>«VI 

.l£ J^ O^JP J] i^^ CK'J 3 ' JjJ^J 

convert dynamic [noerr] 

noerr 

DiskPart u^*-^ cLLi. ^1 <^^.ljx .lie. JaSa *y aj]l t^J^aII ajIjSj 

LkkJl jxj ^ DiskPart £ jj^ ^ Lki l?' ( A'"fy 'noerr 

convert gpt :>«Vl 
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u^J <-k^ lA l£ j j£ 'Itanium J] s ^ iLaiJl jjjal^I s j$aJ ^ 
^LkSlI) master boot record (MBR) ^^ -^4? £j^ yH^I 

(Jjla t^iUjj <j-« Sjjt >^i jljl«j (j^ajSiJ aLuiF^I <_)j-^ eg-^ MBR 

.GUID partition table (GPT) 



>Ia 



*' J^-k (^ .GPT o^j^ J! ^Jj^ ^ ^J^ ck>j^ uj% u' 

convert gpt [noerr] 

noerr 

DiskPart Cm*^ cUak (cl <§^.ljx ^jc. JaSa <>j- ajJI ^lxI^JI ajIjSj 

LkkJl j*j <*_« DiskPart £jj*> ^ Lkk cf ' ( A'"fy 'noerr 

convert mbr :j*Vl 

o 3 ^ <-Jjj^ J) l^ j > 'Itanium J] SajIolJI JJjjaAJI s j$aJ ^ 

J! GUID Partition Table (GPT) <■*-* J^ £■ jli ^U 

.master boot record (MBR) ^2i]l -kaL ^LJ <j-aja 



>Ia 
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f5 .MBR o^j£ J) ^Jj 2 ^ ^ ^ J^ ck»j^ uj% u' 4-^ 
cjl^kj ji aLusaVI AilS L_iJa.l fli titjULn] LLULJ Uuuij *l jaL 

convert mbr [noerr] 

noerr 

DiskPart u^*-^ cUak (el <^.ljx aac. JaSa *u ^\\\ ^c^l^Jl ajIjSj 

LkkJl jxj <*_« DiskPart £ jj± ^ ^^ ^ < A'""j 'noerr 

create partition efi :>>Vl 

fLki ^Liul Jl ^jjj titanium J] s. iTunJ l jjj;!^]! s j^.1 ^i 

GUID o^J' <J^ (EFI) ^J^ aLUII Aijl!l]l ^J jJl <$*Sj ^Z 

j£y\\ J21L C(aJa ^J| pLijj ^ jl ^*j .Partition Table (GPT) 

Jj-laJl aJadJl Jl 

create partition efi [size=n] [offset=n] [noerr] 

size=n 

(jl J) aul'lll *-jlll JjAJC. laaa (_cl JaJtJ aJ I jl . CJjLj U_L«Jl_l aul'lll -^^ 

_Aj]LaJl AlklaJl J a jaJl AaAjubJt 3*'" 
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offset=n 



aJJ iA^.1 jVI ii»-l aJ 13) ajjjkJl pLuijI alj I U l&AAC. ^gjjl dljUjI 4-iJ j) 



noerr 



(JJJXJJ a$2j cUak (Cl <£-aJjx Ait JaSJ A : lk^ajjl T^JjJl 4jtj£j 

jj^j .duaj *] LkkJl ji j] U£ j-ljVl 4al*-« £^ DiskPart 
_>j ^ DiskPart £jj*> ^ Lki. l?' ( a'"'*u 'noerr 4^kJl 

.LkiJl 

create partition extended : j-Vl 

^jJo .iaJj AjoJJ^S aJolS $Luljl (j^^sJ Jj-laJl aul'lll J) Ljllij JJ^jSjl 

ajul3 ^j"' ia *_ul_jx ajal3 f.Lul3l diljL^. IJ) J-aV' IJA (JJoisJ -( _j*aj£II 

dllS^iwa f.bjjj) (_j^i -JN/VU «_ui_jx ajoi3 f. ui'l 1 (jl ' . L^J . ^iJ A_uij^i 

Ajliala (j^al jSI 

create partition extended [size=n] [offset=n] [noerr] 

■dlLoLi-ajl 



size=n 



am'lll X-AjJjul IjAAC. ( aa a 11 -kxj aJ I j) . Cjjb U-LaJLl *jaij-all aul'lll -^^ 
(j-a JOaJ a^lsJI ^^-iaxJ <llalaJl ^ S^aJl 4ja>,LuLaJl elglljl ,^-la. 
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a ui'i il .-?■•*■ 4-yj^ -"'J"'* 1 '(^-uLj lijLa 500 ■*?"*• U£J*-^ (J-** eg-3 c<_M*jI 

.iiiibULu"504 J! 

offset=n 

j SL* -LSa master boot record (MBR) o^ jSI <Jc- (j^S 

a^C. (jLa. ^ji AjuIjaII ajuijul f.l_uli) IAAIc. aJJ j^jjjl ClljLjlj 4-i.l j^fl 

i( j^aj**Jl ^Jc a^p. 4-^.Luki (J j I AjIaj (j-« ain'qil I \<j i u c4-^J j) ic\ eLLc) 

^2k t_Jjiii J] "La.1 JVI ^JJ^J .dlLjIjJaAjjyi (jx J^aJ "La.1 jVI ^ la«J 

27 4-^1 jV ^-*^ U^*-^ U^ LS^ 'Jb-ajl U^f" 1 cs-^- .^JljJaiJlV UJ^-« 

J) 4.^.1 jVl 4-yj^J (A" ct — yW ^-*^ <i 8 j* d*<ijU..tVi --^j dubli^ 

noerr 

jj^j .tfj^j ^ Lk-J ji jJ U£ j-ljVl 4^1*-* £^ DiskPart 
>u f DiskPart £ jj^ ^ Lki l?' ( A'""j 'noerr <-J*Jl 

.LkaJl 

create partition logical : >>Vl 

taiu'lll ^Luljl JxJ *_uljxJI aui'llt ^gj LS AJai« (j^aljiil i^S^p_a ^Lujj) 

: 4_LaJ| pUj 

create partition logical [size=n] [offset=n] [noerr] 

size=n 
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_4_l]LaJ| AllalaJl ^ 4 J^Jl 4-^LulJI ^ ft**'" (jl J) ajulSll x^jtjj 

offset=n 
^ j .-laSa master boot record (MBR) o^ 1 j^ <^° tSf^ 

^J) 4^.1 jVI L_)Jj2j aJJ 4jl 'cP*d '^* j) '"^'''j^"^ 1 j-« Ai*J 4^.1 jvi 

("4 " jaUuLajl d tljU.nVI .^.^ (jl£ 1 *ig ^ dlUljJajuJ^fl (j-« alj AlC t_lj3l 

4j3 <J-aj3 UJ' cs-2 ajuijl £-^J pJJ IjAac. c4_a.l j*^l AjAaJ a^c. jLa. ,^-3 

4_uiij jA (jF^I j^^Je- AJoill -^ (Jj-*J .^J^-V .-?••*• " <j-« i_r^ ^* 

(j-al ja^fl lil^a-aJ .-?■•*■ dlAia. I J) .size = ll ^ ^ w "" -?■ a 11 

noerr 

(JJJXJJ a$2j iUak (CI 4-g-i.ljx .lie JaSJ A : lk^ajjl ^C_<il^>Ajl AjIjSJ 

jj^j .tij^j (J LkkJl ji jJ US j-ljVl M^ £^ DiskPart 
_>j £^ DiskPart £ jj^ ^ Lkk i/l ( A'"fy 'noerr <-J*Jl 

.LkiJl 

create partition msr : >>Vl 

^LiiS eL£j) Jl (_^jjj titanium J] a ^wJ l jpjj^ll s j^.1 ^ 
GUID Partition o^>j3 Je Microsoft Reserved (MSR) 

.Table (GPT) 



; jJAaj 



uV .create partition msr j-VI al.ikU Ai& l^ja. aLnJ^I 

aLuial eLuii) (5-ijJ -^J ' ~ ' "*"*'' L-alk t ^J laaJ ' ^ll- - " GPT (J- 43 ' _jSl 

Jc. .s*lj£ll <Jj^ jjc- u-aj^l ^-^ u' Microsoft reserved 
Windows XP 64-Bit J^2 *±A a^kluu ^1 GPT u-l jSl 
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tcjji* c,j^jjSJI j^St ^joia Jji ja EFI ^LkiJl ^ad jjSj ^Edition 
<jj _p^l Jala GPT u^'JI ^oaajLiu .Microsoft Reserved <^4? 
Microsoft f^ ll&j -EFI fLkJ ^ -^ji V ^*- cjUjkJl 

.^ Jji ja Reserved 

^Loial JjLa^jj ^jlj V Windows XP 64-Bit Edition u! 
lilj^xj V j l#J& ^UUJI <jj j=>j < -*ift*j V j .Microsoft reserved 

create partition msr [size=n] [offset=n] [noerr] 

size=n 

(JlS Jj-a &a Jl jxa^Jl 4_ulAj jA ajjjjjl -?■•*■ .'^W ^-J-aJ^ AUlill aa a 

A^,LuLaJl ^g "'*'"' (jl J) aui'iil * .'^j'"* ',~^ ^•^J H '^- .size = n 

offset=n 
11a idilcLLiJl (jx j^xj i— • ' j^j .offset=n ^ ^'{j- Jl duLLj 

1 rfig A dllcUaiJl (j-« alj .llC t_ljal J) 4-i.l jV' 4-yj^ f^i ^-" 'cs-^J 

noerr 
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jj-JaJJ aj2j iUai. (CI <£-i.ljx -lit JaSa Ajj-iaill ^C_<il ^>Jjl 4jlj£j 

jj^j .dn*j J LkkJl ji jJ US j-ljVl 4^1*-« £^ DiskPart 
LLlL jxj <*_« DiskPart £ jj^ tL^I M^y 'noerr ^*i*Jl 

create partition primary :>>Vl 

lilj^a ejj^. aJUlSll C5 HJJ V . AJ^aJl aJulSll J) tjjlUj jj£ji]l H jij 
<j-alj3l l*1j^> i-ija. JAAKjJ aSSign J-»V <»l.lkU L_LSJ .(J-aljfll 

l^laaJl pUj 

create partition primary [size=n] [offset=n] 
[ID={byte|GUID}] [noerr] 

size=n 

ji Ji aul'lll *'^ "'.'"'* taaja J JaJU aJ I JI .(^Jji-J U-LaJLl aul'lll -"^ 

J.isJ -?■•*■" u JaJtj .AjJLaJl ^lialaJl J 4 i gij gra Ji JJC. 4-^LuLajl ^, *"'''"' 

Jc. 4jljJajm^f (jjS-a .la. t_)j3l Ji A^aJl L_sjJLj llli tljU.nSfl j^ 

a^a 4-yj^J -"'J ■ "* '^IuLj l«Jx 500 ■*?**• U£*-^ (J-** J cu^UjI U^f" 1 

.cjjLj LLl« 504 J] ^"i'i'II 
offset=n 



■in 



^j a^c. jLa. J aui'iil ^Luijl ajjjoi Iaajc. Jill duLnl A^Jl ji 



j-a (J^ajSli Jc «^>a. 4-a.Luba (J j I AjIaj j« ajolill I ijj i u3 cL^.1 jVi 

.n*j Aa.1 JVI J=*j ^master boot record (MBR) <j-=i jai <_M 

^MjU.nSf jj£^s .la. 4-ijii Ji ;»4-aJ j^l t_ijAJj i-<1 MjU.nSfl jx 
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cjjb l*jx 24 J! 4^1 jV 4-yj^ ■-"'J*"* "— yW ^-*y-* 8 j* <> tijU.nVi 

ID={byte|GUID} 

Original Equipment Manufacturer £* ^1^1^ ±*U 

.(OEM) 

aJc. ji jJjAlo^Jl (JlaxJ J) A-aia-ajl a JA 4_LjluIjJ aLmal pLulj] (5-ijJ •& 
till jfk (ik^J IT J OEM ^ ^ i ala a j£j ^J La 4ji JjAjon]! p^J 

GPT lk>I jal (^ic UUai ^jj V 'GPT o=l jai £- AjLc 

L«jb -^'w.,1 ciiUj ^ V^j .ID=byte | GUID ^*kJl ^l-ikloib 

>«Vlj 'EFI j»Ltj]l fLaial *LiuV create partition efi j*Vl 

'Microsoft Reserved fLuial *LiJV create partition msr 

ID=byte | <-J*Jl jj^j) create partition primary j^h 

.GPT o^lj^i Je a^uVI f^l *^V (GUID 

^^joll^joJl J^uilh taAilSlI p jj jJJaJ liljLoJ tMBR (J^'j^V 4jjuli]lj 

^»jiji cMBR o^j^ J^ f^' £.j^ .ip»j (Aj ^ (J-^ t^ ■ J^ 

.x60 £^1 t> ^ *L£jlj create partition primary >>V1 

V.ID=byte | GUID *-i*-ll *J»*>I jj <^ p_jj l^ u^ u^J 

ij^ai cjUL& (^i JSi V j t^jLiiill p_ jj ^>u-a j* DiskPart <j^y 

^ill ^,,iqii GUID ^Sll p_ jj u£*j ' j| ;< -j GPT u^' j^ <^W 

;ajl_ulj) AjjJ 

Cl2a7328-f81f-lld2-ba4b- :^EFI r Uiill ^ 

00a0c93ec93b 

e3c9e316-0b5c-4db8- :^> Microsoft reserved ^ 

817d-f92df00215ae 
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: Microsoft reserved **& Uuj*j 
.(GPT i^i) GUID r U-Sl Jj^, o^ja c£ J^ Mjl^ ^ ja 

^ MSR f^l t> * j^ fUaill (j ^ . ^-sj 'l^j^- J) ls^^ GPT 

.(LDM) >J °^*'"^ (j-ajSJl ajb) e_SJj*J dlbbJ a i u *°*^ 4_J.lkiuil 
(j-al joJ 4 junlb .GPT U- 3 ^' ■-?••*• 4-^uai MSR ^mSlI aa^a J;}ijJ 

32 J) Uj^ MSR f-^' (*?^- <jj% '^W ^£ k 16 l>« ji-k^Vl 

'Club l*ja 16 (>« J^*^' ■"?• t — '^ O-dJ&u A luuJbj .dub IjLl« 

MSR r^ll .^ U^ 128 J] tjjb^ MSR ^ ^ uj% 



ebd0a0a2-b9e5-4433-87c0- :^MSDATA H* 

68b6b72699c7 

c8aa-7e8f-5808 :y?j^ u^l J* LDM Metadata H 5 

42e0-85d2-ele90434cfb3 

af9b60a0-1431-4f62- :y?j^ u^l J^ LDM Data H 5 

bc68-3311714a69ad 

create partition j-Vl <»j%^ 'GUID ^^ ^jj •^•^J <4j ^ I Jj 

<in^ j^j f^ £. jj l?I .MSDATA (^ ^bijb primary 

t> DiskPart l£4> V JD={byte | GUID} *J*J1 ^Ijj 

.ID 4-ala-oll (JAaJ dlbLc 4jI j&jj Vj 'GUID f-"^ 4jau^a 

noerr 

jj^j .tij^j al LkkJl ji j] b£ j-ljVl 4^1*-* t^ DiskPart 
Lkk jxj ^a DiskPart £ jj*- UaaJ l-ujou cnoerr ^J*JI 
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create volume raid : j-VI 

;4-LaJl *Uj 

create volume raid [size=n] [disk=n[,[n,...]] [noerr] 

size=n 

U^J' "*"*•**' (AjJ RAID-5 LiO 3 "-^ a.l^.j -7- "■ Alaj iJ-^ j&> a j^"uim 
t> <Ja1 jA RAID-5 ULP^ »-^j ^ ^-ia^^J Jj^I lK>J^I 

disk=n 

.u-ajS <_£ c^ size=n J] l£j^ 4^LaiJl <j* tjliL 

noerr 

jj.ii .tij^j <J LkkJl ji j\ IS jjjy\ ^JUx ^ilJ DiskPart 
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>u £* DiskPart ^ j >>■ <^ Ua». i/' ( A'"fy 'noerr ^*kJl 

create volume simple : j-Vl 

JjSjjjI r\jh C(jj jiill aA^.j $LuiJ) *_j 4 loAmj (JJ Vij a-l^j eLudl 

;4-LaJl pUj 

create volume simple [size=n] [disk=n] [noerr] 

size=n 

disk=n 

-LS JLaJl (j^ajSlI aAkiaLja i(j^aja 

noerr 

(jJJaJJ a$2j cUak (_cl <g-i.ljx die. JaSa AAk^aill t^JjaII AjIjSj 

jj^j .tij^j *J LkkJl jl j] US jxljVl 4^JU^ ^llJ DiskPart 
>u £^ DiskPart £ jj± ^ Lk*- l?' ( a'"'*u 'noerr <-J*Jl 

LkiJl 

create volume stripe :>>Vl 
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create volume stripe [size=n] [disk=n[,[n,...]] [noerr] 

size=n 

disk=n 

.u-aj* <-& c^ size=n J] l£j^ ^.IjolJI jx JJSL 

noerr 

jj^j .tiJAaj ^ LkkJl ji j] US jxljVl ^JUx ^llJ DiskPart 
>>j £^ DiskPart £jj*> <^ ^- c?' ( A'""J 'noerr <xkJl 

delete disk :j^\ 

(j^aljiV' 4_«jLa (j-a ^jsLa (£j^- (J^J^ ' *° W 
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delete disk [noerr] [override] 



noerr 



jjaj .cj^aj a] UaiJl jl j] US jJjVl ^ W - a a^jJ DiskPart 
_>j £* DiskPart ^ j >>■ ^ ^^ l£* ( A'""j 'noerr ^*kJl 

override 

^^It 4 l-ij >i ni l jj j^iJI cjlo^j 4il£ L_ii». j^ DiskPart u^J 

'cj.^ ^ , "'"" ^Ljoiill dllj jj Vij aAi.j ' '^' (j^ajSlI jxjJaJ IJI (j^ajlll 

jj j£2 s^.j t> tjjjat o^j^ 1 u^ ^j delete disk override 

.RAID-5 

delete partition : j-Vl 

V . j-jSjllI AjIc. (C Hi aul'lll i ■*>■*■ J) (_£^JJ t^g-ultull (J-aj3 ^gJC. 

' aLa i _ s ifc (CjiaJ ajuia (fit jl t.\ig <i")ll ajuia jl laUaill ajuia ■ ''^ '-*'*^ "J 

.(Sj^lill £-Jj£J) JUaC-VI 2^^J J' JaJuijJl dlLaij a\\ Jj^JJ 

(jj Viill cjl^a.j 4il£ ' *° ^j (jl (jS^i l^j^ o-^j^ (j-^ ^-"^ L_iia. jl 

(Jjj^Jj dlUUj 4jl J^^j aJJ I^J C(J^ajS3l ^jJc 4li alojl JJC. AjjjlaJl 
La j J a laJ 1 ul cAjj^ jj V^J aA^.j ' a la 1 ^ ml i ul q^j& ,_II (_j*aj£II 

.diA^ delete volume j*Vl 
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GUID Partition Table ^ ^-^ jS-Jl <> c JliJ J^ ^ 
^ jl .y^l GPT u-j*!' J^ a^ L_i>sJl ^ V (GPT) 

I^A a^ijla 4-sjUjI S^aJl 4-^LulajI ?c j ■ a I (jl J) aui'ill I^A <_JL« L_iia. 

.clean 
delete partition [noerr] [override] 

noerr 

(jj-A*JJ aj2j cUak (CI <£-i.ljx .lie. JaSa A : lk^ajjl T^JjJl AjIjSj 

jj^j .dn*j fJ LkkJl ji jJ L£ jJjSn ^?JU^ ^jIjJ DiskPart 
_>j ^ DiskPart £ jj^ ^ Lkk i/l ( .'."""u 'noerr <-J*Jl 

.LkiJl 

override 

cUa-Jj^j .A^jj jo jJiiJl ^)^ij ^joia ^1 L_ala. j^ DiskPart u^J 
^ijja-aJl diUUJl aLmal ' *° ^ j JaSa DiskPart g-"-"^ 

delete volume : j-Vl 
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delete volume [noerr] 

noerr 

jjaj .cj^aj ^ UaiJl ji j] US jJjVl ^ 11 - a a^jJ DiskPait 
_>j £* DiskPart ^ j >>■ ^ ^^ l£* ( A'""j 'noerr ^*kJl 

detail disk :j-Sfl 

;4-LaJl pUj 

detail disk 
detail volume : j-Vl 

detail volume 

exit :j*Vl 

.DiskPart j-'jVl ^j^> <> £ jj^ 
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exit 
extend : j-Vl 

a jjLa-Ail 4-^,Lui<ill J) jj£jl!l I^aSc. ^jI (jj j^lll aA^.j A^uijJ 

(_ta>J t4jml m^fl (jjjiaJl dll.li.jj 4_milSl_i 4 , ^", ^A. Jl jJC-j aj^"hn^'l 

xjjj (jl (_±a>Jj i(_j*ajiul (_jJd^J LS -lC' ^ i a ^-^ "" JJC. 4.^1 uioJI Qj£j (ji 

AjJC. (5^jl anl'lll ((j-* 4-i.l jVI dllcUaS JJC- ' > 'J' V (j-« (jr^' UJ^ (JO 

(jjj^ill aA^.j jl 4 loAmAjl (jjj^jJl aA^.j A^uijJ <j^-«J j^j^' 

I JA -I l^jjjjb (Cjja. <J-aj5 (Cl Jc <C. jliJl 4^,luLa]l J) <C jj^ijl 

Lgjl-la.) aj 4-^Luix J) aJ_j^.j^i (jj^kj aA^.j xauijj t^ijS <lj c jxV' 

.!>.> 

aliaj AAuiJJ .-"'J 1 "* 'NTFS dlULall i*^ 1 ^ tJuuLa ajmjjl 4i}gJ <_jLa. J 

^i _ tliLi jia-al] (jl^a '*"' W J Vj . J^V AJoiSll J""^ Lplilj dlliLJl 

j^S^I (Jjiiluia 'NTFS J^- dllaLo ^Uaj (_clj tiuuLa ajuijl 4jJ£J (J^ 

aul'q'l ^ji JjlAxJ (Cl dl.laJ Vj 

• yjjj V3 "" J aUaJjl ^^-AJlUS ^-J-^JJ '~*'*'^ "J V 

extend [size=n] [disk=n] [noerr] 

size=n 

^J jj .^JlaJl sjj£l\ Jj IgjaLiaj i_ijlkJl cdijlj LLlJLj ^.LolJI jIjI« 

»jj La all a jaLuiaII 
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disk=n 

»JJ Cilia. (jjj^Jjl 4.1a. J AAulJJ AaSc. aJJ I U (_C Jill (Cjtjajl (J^ajlll 
(jLa. ^ji -( j-ajSjl ^^JC. size = ll -J jU-« 4-a.LuL«jl qa \j\SLa q ai ■ aali 

noerr 

jj.ii .duaj ^ LkkJl ji jJ US j-ljVl M^ £^ DiskPart 
_>j ^ DiskPart £ jj^ ^ Lk*- l?' ( a'"'*u 'noerr ^J*Jl 

.LkaJl 

help :j*Vl 

;4_LaJ| p Uj 

help 
import : j-Vl 

jJjJXaS (_)^al^)al Acj^ta a <_!) 4j^.jLa. (_j-al ^)Sl Acj^ta a JI jjluil 

a^j^JI (jiiij ^ Jja.>« o^j^ <-& import j*Vl -^jj^y .^^ 

;4.LaJl *Uj 

import [noerr] 

■iLakJl 
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noerr 



jj^j .dn*j ^ LkkJl ji j] U£ jxljVl 4^JU^ ^ilJ DiskPart 
>u £^ DiskPart ^ j >>■ ^ Uai. cf ' ( A'""j 'noerr 4^kJl 

.Lk=Jl 

list disk :j*y 

j\SLaj t Ig ^1 ■%■ -n. I (_JL« ( 1 g *"*•- dlLajla-aj (j-aljij^l A-ajU (j^a^)C. 
JaAJj cLj^ al t ^J i uj (j^ajSJl (jl£ I J) L«j tlgjlc. ajaJl AjlLuiajI 

master boot record j* <_)* o-aj^l ^ uvViuM ^ill ^ t miil l 
i^ill o^j^l .GUID partition table (GPT) ji (MBR) 

_ jj£jl!l AjIc. (jj^J (*) ^ aa "I 4-a^lc AjJC *-jJajJ 

;4laaJl pUj 

list disk 

list partition :>>Vl 

^^Jc. _ JlaJl (j^ajill ^LoiaVI Jj-ii. (ji <Jyf*Jl ^Loi^l o^J^ 

(jj Villi d)l.li.j «_a aLui^l a^A (jjJIjJJ V ^3 '^Jj^^ (J- 43 ' jSjH 

AjjjAaJl (j^aljF^I (jl '.'.'' ".' (j^ajlxJjl li& <-^-!-^J .(J-^J^ J^ SLSti^ 

aUajJl (jj J^kj S^j (Ja.1 (j-a aLulF^I (Jj-^ <j-3 dlV^-^l ^j-lc- <_5 J^-J 

am'ill ' .'.'"'.'j ((j-ajSJl ^jJe aJj^.jx dul£ I jj") lag «aJl (jj Vij aA^.j jl 

aJJ I u ^jjjl AjlLuiajI _v>jl (J-* ^ ■""''' (j-aj^jl cjt^W <-P^J L?"^' 

AjjjlaJl (jjj^Jjl Cjl.la.j (JjS <jx Lg-al^aJLml 

;4laaJ pLL 

list partition 
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list volume : j-Vl 

(j^aljaV 4il£ ^g-Sc- AjjjlaJlj A j ml ui^fl (jj villi dsl.ii.jj 4-ajLa (j^ajc 

list volume 
online : j*Vl 

online [noerr] 

noerr 

jj^j .tiJAaj <J LkkJl ji j] U£ j-ljVl M 1 *-* t^ DiskPart 
>u ^ DiskPart £jj*> ^ Lki. cf ' ( A'""j 'noerr 4^kJl 

rem :j*Vl 

-Lr k^aj T^iljjj J) J-«lj^M AiLkJaV ^Aj^^a J^p 

;4-LaJl pUj 

rem 
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rem These commands set up 3 drives, 
create partition primary size=2048 

assign d: 

create partition extend 

create partition logical size=2048 

assign e: 

create partition logical 

assign f: 

remove :j*Vl 

L_SjaJ Ail£ 4JI jj aJJ call A-ala-all J iklml jLa. ^ . jj£jj]l Igjlc 
(jjJxJ a^C (Jla. ^ AjJLaJl (Jja^jJI JaLSjj (j^aljF^I dll£^a_a 

i-ija. Jji DiskPart J^j^a ' J^^J *!=& J u-^'j*' ^j*^ 
jjjUI (j^aljaVI tiSji^x ejjik jjjAj] remove j-«VI *t. vviui t j^y 

j^sl jS*i tilja^o L_sj2k <Jl jl ■-*!•»< *j V .<Jl JpU <Jj^ cK>l J^i ^J=>-*J 

dlLaij aajl (J^JJ jl clA^-alll jl CaUaill (jjj^J dllAi.j Jc 

aju^J J-aljal tilja^i L_Sj2k <Jl jl t^ljixJ V ttSUi Jl AiLiaVW 

^jaia (^i jl cL_aj*^ jj& GUID £-« GPT ^ l^I j' 'OEM 

.TTT aUaijI ajolS (JiLa GPT ^1-ulSI jl cdlUUj ajolS (_JjiAJ jl C(J^aLk 
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remove [{letter=d|mount=Path [all]}] [noerr] 

letter=d 

mount=Path 

all 

noerr 

jj^j .dn*j <J LkkJl ji j] U£ jxljVl a^I*.* ^llJ DiskPart 
>u ^ DiskPart £ jj^ ^ Lki- l£ I ( A'""j 'noerr 4^kJl 

rescan :j->Vi 

rescan 
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retain : j-Vl 

^J ^jod JU.J ^LIul (jll ^jjj c X 86 J) ' ^ ' "oi l jjj^h^ 1 c^ 
^ l-ij >> nl l uj j^ 1 s -^j J^- master boot record (MBR) 

aii.j Iojj (jl ' -lap 'MBR P^ t^Z^i . J-jSjSjI Lg-ji& ^^Jill AjjjiaJl 
(jl ■ . '7- J J i"<1'tljU.nVl j aj^a^a 4ji.l j) AJC. AjjjlaJl ^JajjunJI (jj^kHJl 

^i ^ Ju.jj pLijj Jl ^jjj 'Itanium J! -^u j^j^f^ J 
U^ill oj>1]I s^j Jc GUID partition table (GPT) 

_ JjSjSjI Igjlc- l J^\ AjjjiaJl 

(jx jl t_ial jxJl jjc. J^cVI e^ -laSa -I iA.*t.nM i ^xx retain j-«V <j) 
.Original Equipment Manufacturers (OEM) cM 

retain 
select disk :j*Vl 

select disk=[n] 
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dsLnla-ajl 



n 



( j^aje. 1 -*r<< ^j .LJLa. jj£jl!l AjIc. (Sill (j^ajlll SSlSCt J-**^' JjJoiluia 

.list disk j-Vl r lji3-b As^l ^ u-l j&l fclSl r U5jVl 

select partition :j-Vl 

alij c>ajfc ALoj . j£yl\ a^c (^ill juJl ^jjjill select j-Vl 
.list partition j-Vl fljaiij <J^I <j-ajSll J^ fLa&l 4il£ 

select partition=[{n|d}] 



n 



AjJC. jj£jl!l £->-iaj ' -Ijllxojl ajalill aSj 



select volume :j-Vl 

l^jlc ^1 aJUJI jjji*j]1 s^kj select j-^l -U^ 'utLP*^ «-^j 
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JaaJ C^^joiLuiVI (J-ajSJl ^^ic. .(Jj "•*■"'" 4_LiJ jLulx jl C(j^aljiiVI 

list j-«V alAkluiLj j*'jj.'"^" j^^jc- <jj_>^' dil^i.j 4il£ aLa^l 

.volume 

select volume=[{n|d}] 



n 



l^JJC. jjSjSJl ^-J^aj ' -IjiJaoJI (jjj^Jjl S.1&.J a&J 



1 a ijc- j iS uil • > a q LJ ftla ai l 

:DiskPart ^ V^ 1 g-l j^ 1 ^ 

AiLtLJl alg-Ajl AamI^ <*^- >•>*' TT-aljJ eLuiJ) c^ilS "j 'DiskPart ~^ jaUmb 

Windows _>^jj du£ 1 3) oAiLa tj. ^ - < alg-all «3a a^m^ ajj^ 
^Luij) (jlA«jaj V (_jja1jI 'Sysprep j' t—isl^vajl jjc. J^&VI al-iiiuAj 



;t_jj£l 4 jJj$\ <+j* ^ 'ls^ DiskPart ^jjj J^*^ 

DiskPart /S scriptname.txt 
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J^- l^j^ l£^' cs j ^ 1 ^-^ f^ 1 J* scriptname.txt ^*- 

:<_£&! c^_aL J] ^s^-^l DiskPart ^«^jj ^jM ^j^ SjIcV 
DiskPart /S scriptname.txt > logfile.txt 



DiskPart 4^ ^^ i^^ ^-^ ^ j* logfile.txt <^- 

L^J^j^f^ 1 f^ 1 j DiskPart J-^j j^y 'DiskPart ^ ^-^ 
iiijj ^JjU^a f.l_fji Lkik DiskPart ^j ^] tfj.^ljlil .jxljV ^j-« 

^ 1 aajJl 2C_*al_J__>Jjl 4-aJlxx (jc DiskPart *— *^_>y 'tjU-oJ A^ja^La Aaqa 

ajlj '<j^j .(noerr 4-ai*-all '"''{j*"- \^\ V!) LL^Jl j-«j o^j^j 
c^LiiJl f.Uj ^ f.1_Lkl A^kl^a Sic f.i U-^vi c- L^jb Ujj DiskPart 

4_<iia_<ijl '-M'K** V j»l nOerr 4-al*-ajl llLaAaHml VI^jjoj ^)iai!l (_>iaa-J 

' *° ^ 1 a^.1 j u 1 g»j 2 c -*^^ J jiiuil (_J1« a ^a^ii alg_<ijl AiiS (jx noerr 

: DiskPart eUaiJ jjxj 

.4^ja i a jjc. DiskPart J-«^-l 4JojlxjI diLiUxjl ; 2 

L_aL jl qix-aW (jj-oill ^UjJl ^ia DiskPart (J J-^ : 3 
diLia ^a DiskPart I &^Wu i m ^1 cjU^kJl j* SjaJj ; 4 
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aJ (jV f. i tall! ^LxL^ill O^ . J-a^l 4-Lta. ^Uj ^-3 Uaat lilAa. ; 5 
J-aVI £-a al-iiliuLiU fuL^a JJC. (jl£ ji ^gJalA. <_A^ Lul£ AjAaJ 

^i e_sjLj-!l £L-aL)^)J (JjT u"'l (j^-aJ > °J^ ; (jjlujj *-lul J Aid (Jl jjaJI 

.(jalj-a ^j dialer h^ j <Jj*j£j<I.}jI Jl l_iajI 

t^ji XP jj-HJj ' . 'J' ""'"' 4jj^-« ■^JC' ; (jj^j j (jL«j j *Ll« JI jjoJI 

e_ia'jjj j al V ( .n ». ^nl l jli Upgrade j^p^ at. vVu i L 95 jj-%j 

?<J^iaj| La i (JjJ^iajl ' L^odla ^k 
JJJ .'"^- ( -^-"J^JV' '*" w **V fJ^J (jl XP jj-^JJ ' .'■ ^''"' (jl (Jj3 ','7-J 

.95 jj^ 1 ^ 

jl 98 jj-^Jj t — *j w "' 4-iLac. '"''^'^ ; (jjluj j *_uij j Ai* (Jl JjjoJI 
?SK.* Jl a Ja J-J (J^aJl La cXP jj-^J J' f J.-\-l- " 

^^ j c:\windows\system32\catroot2 :^W J 1 <J=°' 

.4_La£l jl AjAa. (j-a ' .'J' ^''"'" -iC-l pJ (j-a J lilLlA dlUlaJl * j<^ 

La XP jj-^JJ LS^ ^* ^ '"' " •— J J- ia - 4-jLa. (_e-3 ! (jj» J » ■' J 4i« (Jl jjaJl 
?AK^LaJ| <jj Sj.mHI Aj]LJ jjAUjll oA&y <LjJa]l ^ 

; (jj^a a-la-J tilJJ (J-aC (j^-aJ 

LaS (jjkj^)Ja (jc lg-l!l (Jjj-^ajil (jS-aJ j aUaill ajlxlull (J}J^)Ja (jfc -\ 

aUaill ajUU<*UaA]l Cjl jj<4lala]l ^J jJl<^-al jJl 4il£<tal-i 

SjIxIuiI (Jj,T_uij j^Jc. jljl tilLiA j rnsconfig ' . "^ j uj* ^''kI^jI -t-j 

.J_kill 
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dil jLik 4_«jLa (_£JJ (jl Jl F8 (ji^ JaijJal jlfraJI (JAit-uiJ pAJ AJC- -2 

.Last Known Good Configuration Lgi* J^ 1 ' 

Repair j^A^-l j XP jj-^jJ Ja j^iaJ l <j-aJiJl ^> £^yi -3 

,XP jj-HJj (j- «fcfLa]| A^judll ^L^y 
qa jjSS ^KjoLall (JjjAa* JjS ASR fUaill AjJaLuaJ 4jkjuij pLijI -4 

: lu'J* 

(JUiiJl jbjLiiVI ^l*x Jfc Jul t*ltJA j (JaUi^VI £JLiiill<pUiill 

.ditaLiJjyi (X-fJl J aUaii] 

J^' J XP j J-HJ^J "J* ' ~~ (J^ 3 J^' L>° £™ ^KjoLajl Cl)j.la. Oxj 
.iTiljLujyi £Jjl J ASR fl-JiSmb r UaiII ^5L-aj 

(jl .1^.1 dlj Jul <La»L^a jx J&l £cj3 die. ; (Jjt j t n j .1^.1 j j Aam Jl JjjJI 
J-asJI La Calg-nil Jaj^)jjj <__! Ai.lj jj Cllaj Ifr*^ aJJ '"'1 a-L >"" a^A 

?a.la> Je j£ J 3 laJ dlLa^i aaJl J*-aJ 

j ^j ajl . ^A. Jikl j aUj-aJI Jajjjjj l _ 5 -lc ajlii! j-«jVI j3^W ' ^ 

aj <^jl uiLaJI aUj-ajl -LaJ^ji jljjl .V "?•**' \ -lull jc SjLuiVI Jj' <^JA 



Remote 13*.'" < . i&aJI ?c >-...i ja L« ; jj* j t n j jLul j Al« Jl jjuJI 

^ j Desktop 

?a J^c| ijj ' °^ j 4_1« a JjLill 
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'Windows XP Professional J^- ±*A\ <_i&Jl ^Loi 4-LJjj 
Uijj ti (j^aUJl jjjal^I ^Jt ^ j^j ^1 Windows lW=- ^V 

C(J_^L"' J] LJ*" 3 ^ 1-a-iJC-J (J-**-^ ^ (_)a*J T^al^All liljJ tajl£-ab 

' -JL&Jl ?dajjj ajJL t (J^iajl ^ taj (j^aLkJl J**'jJ.'^".' J ■ aS La-iie. 

liilj (JJ-aUJ '\j»J» 
t^pULaj t^iJlluJaJ J) <_jjju*a_jjl ^ki (j aa uj (_cV <j^-aJ ^ J**'JJ.' ^ 

?rj"l1 q.a'1 laa ■ g»j 4-llalj eliJ) ' J '''^ aj (J-**-^ ^ j"'jj.'"^" Jl ^J*J 

.CTRL+ALT+DEL 

(J Jc. Jj. ^Ol j - l^j i ,1 ^ jjx JJ^V ^=jl 'iJtj'I ' -JL&aJl rUaui ?r<imj 

LaAJC. jjlia, W^indOWS U-^ a '"'?■ 4Jl-aJ Jaliia.VI J <_>**J agjlluiaJ 

(JAJ 4Jj£ju1J (JJAiAjl ' J '"'^ "J 'yjj" ^JuLall (JAJ AJJjullI (_JJAJl11I *_a 
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?cJajjJ (J i ajl *_LiS 
j^ iijj (Jji^ll Jj-^ uib j~Ji a-lkiuiAJ r-LajoJlj t Ait_i]I i . u£ *ll 

ajlc) aJ c Aj^ajI 
AjSjj La£ LaLaJ dllliiJI JJJ^J AaJ '"'J->- tl -ll&aJI j3j±La£j (JU^ajVI 

: u " * u "'"' cdil&jjjliiuijl (j-« fj^c. .\jtjil ' . uS Jl ^" (jS-^j 

(j-a ' ■ u£ aJl JJjjj a£ j^Jc (5^?>J <J-**J (J, 4 *" .^ - U_>^"' LS^ (J-**-^ -1 

LLajJaHa C<_]_)ia]l 
.aAAxJlj SjU J| a j^Vl <2^ J] J-«^ Jj^J 

lii! JjLa j ' . uS a J) tiL (j^aLkJl ' -i&aJl ?dajm jLja^.1 - (jjlxJjLj -2 
MicrOSOft ^=SJ^ ^ a j . VlM l (J^ajaJl ^JJ^>J J c*.LkkVl 

Ailoix (jjajj jl ^PowerPoint 

dlLuiiaJ JaLlia.^fLj jj a laJ i u a S^aJ r-LuaJl - aiaJ a^i.j A£jl_uLa -3 

pj_«l^)J (_>&£. 
jl (Jjj.lii^a (jJxl 4 laa a (JJ-a Cl^lj jJjJXaS ^ 4 L -»«*<* (jjjSjj 

_ dllxAla 41 jUa 

;^aJ (jc. a^feLuLaJlj .\JtJll ' -ll&aJl ^cJojliI (JJJ (jjjill 



till jj-ajl ai& (JJJ dllaMlkl tillJA 
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Windows u*g- * *" . Jl u^^j^W ■^j*^ ' .'"'^"" ^ *-'" ^1j ?t<i»ij 

4il£ Jl J^-ajll j 
aLsl (_JJji?J duS jJ La£ CtiSj^J A£auJjI JjIjxj CiiSjULsj (i^Jjlinlaj 

dijjjjl 

j"'Jj. 4jluLlu 

'llpV ^"'J ^) .^J-iL^-a £-^J-* _>^ ' j '»' a U J -* a l J^iJ ^ 4-k^aLajl 

ijj 1_J j-HaJ tJAT-llI ' _|1&J| ydajui -I jaJLol^f 

Jjj^f^ 1 ) Windows XP Professional f. wiuM JJjjf«£ -1 

Jl JL^I^C'AaxJI" 
(JU^iJVI A^Aui Jl <_j_jju*aj *_« ("(_j_p- < "'" J**' J J.' "^) £j^ J**'jj.' "^ -2 

Ija Jo .(VPN) 

t AAxJl ' -ll&Jl pdajoij (jL^ajV I '"'J.'"'"' aJ ^3 (j J^J (jl ' ; la^J t JJ jA1<j£jI 
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4 uA La dlUjjl j jj a laJ i u a dlLAjoia. -3 

^LajaJl jj AAxJl Lliiall ^JauJ J jklul^ JJjALaill li* jiACiV | *^ji 

^j.LaAa UaLaJ 

-<^"'H 4a j] ^ aUajJl ^Sal 
. Al*J L-JJjjllI (jjjS j£il 

4iLjal (jjji j£jl t^jTjll ' . uS ajl ?dajjj j a laJ I u a jIjajI *-JJ^s ^ 

«ij^ AlAiJJ __ jJsIjajI i^ji j£jl ( jj a v*-**' i u a Ala. jIjaJI A-JJ<« ^ 



(.LuJ ■ . u£l 4;(4JLai) LfcApAJ jlj-aJl CjILUaII pLajJ <Jaj] £JJ-all ^ 

.Igic. '*'■*■ '» Ajjj 

4_«jli 
AAxjJl i . uS^ll ■*■ Ui n j ^ laJ i u a jIjaJI f-iJA «g-2 jj^AiAuLajl 
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'Windows 98 J 'Windows 95 ^vVmn ^ill Jjjjf^l Jo 

Windows NT 4.0 J 
Windows XP -S -la ji > ;™i l u-aj^l <J^ 'Windows 2000 J 

^j=~> J Professional 

jlil aJ cAjaLja) J-g-« Aliij (jji j£jl " -IJa jqjl ^La-L^a j^ laJ Ls-lie. 

(JU^ajl jIao) (JjS 

^i aAkluiJ duS Ij) LJ lilluiLui Jc J 3 laJ Jjl CllljLuijVI ?-p\ 

4il£<i.i)l Jl i_iUill 4^ XP jj4ij ^ i^jM 

AjxJl ljjUI ^JajoU J , aJ^I<CJ^1 , ajl<4la 1 Jl 
J^b ■ . "< Jl J tiSjl^aJ t_JjUl fdajuU Jl i aiiy\ j-« <jS-aJJ ^ j^l 

L-JJjjllI J aS^All 4-i.jJ J aUoill ?tjil "^JJ-ll jT'JJ.'*^" f*-" 1 ' V w **'' 

AJUll 

^ JLJJ ' (jl .<_M^W J**'jj.' ^ r 1 -" 1 ' J' aJaJl (jl£-« Ala. ( j"'JJ.'"^" 
. Jjty 4-LSill jLolj Jl Sj.^ll 4 KM. nil 
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: J^ ^ ^ Jj 1 ^ ^JW t> u^' 

A^La-nll (jL^iJVI A£jjuj (jL^ajl 4_lajulljJ A£jjaijl A£au1j (Jj-ajl -\ 

ji l^jJ\ J c(LAN) 

4\iun jL-ajV' L^J 3 LF j' (VPN) AjjAl^l A^liJl 4*\iuill 

ai& ^J) dujjjVI 
(l_uUI j^i liSjl^aJ IP jljJc. Aija^i] ^HaJLoi 4JbJl 

Jl JJuJlj il^jl (JjS jAJl i" JJ*Jl Lliiall ^JajoiJ (Jl .^Nfl" ftji] -2 

jjilj c^cJ^JI 4il£ 

jL^ajVI (Jji J^Jl pJ dKJ '(^J^lj-aiJl J) _>"ilj cAAa-Lill t^JjaII Jl 

' -U^aJl ?c la 1 nj 

(Jj3 jljl aJ cAj (JU^ajVI -1JJJ (jS'-^ 1 '\3*J" j"'jj. ^ P juj ' (— uSI -3 

.JL^I 

dljjij^fl (jjjja JC "^ (1)° ' j^^. .-^ J> - **'".' ^i! TLxjoiJ AAlJa tali* j 

(jx J J J . 
Jl (_jIa ill AJjg ui J A-J laJ 1 ■'"' (jl (jj-ix-AJ dujiJ^fl j*-" 1 ^ L^-^- 0, jW?" (_£' 

(j-a j dujlj^l Jl Jj^ "■ tali* ^>3j^« j^S-?- (_£' ^ laHull j dljjjjl 

Jl £ jljll ^ 
jxVl J JdM' J ' ^LsJl J j^-« t«l J Jj^.ja]| j-aLkJl t^jlfra. 

ji^-n^v^i 

jA A^lHaJ Ls (_JSi t ^j^LijI jjS jlfrajl Jc. 4-k^aLk TJ-al^J (_£' Uj*-^ 
Jc. (JaJ tin (_C Jill aUaill p jj (jc. Jaill (J^ai-J JJC. V -laSs dujlj^lj 
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jl t_UjJ 'ijTjll ' . uS Jl ^r U.n (jL^ajl " Jc. LJjajj jl ' _LaJ till j^iaJ 

Remote 
"Desktop Web Connection 

t_JJj (JJflaJ jc SjUc- jA "t_JJjJ 'ijTjll ' _i&Jl *r U..t JLk^ajl" (jl 

^i^aLic j^i (jjSjJ 
jiiiiJl .lie. .<_£ jiJ CJliLj cASP dl Laij^a £ JLaJj ^ActiveX (&*Jt 

'4-yj ^" cs^ 
jl£ jJ ^^ c Internet Explorer <_K^ j^i JJj^f^ ^*j m^ 

4 laa Jl aJLa U^oC jxulLj ILLul ^_SjJ*_Jl t'VljtJll ' -i&Jl ?C la I Hj 

- laJLaLaJl J**' J J.' o£ (_Jc dlfLa 

: (-5 Wl "^JJjJ AA»Jl L-i&Jl fliajul Jl i ajl" *jl) 

dllinJaJ jl Aja^Ul A laa Jl aSU (JjLaxll *3^ J^W^J K?'". _>^ "1 

' . uS Jl ?dajjj 
QjfLj (jl j^^sJ c"l_)JjJ 'ijTjll ' . uS a 11 ?cJajoJ jL^ajl" ^JajulljJ /ijTjll 

-*°' a J ■ -»**" jjuij 
.URL U^jl 4Jjg-uj (_jjdiij Aja^>Ja A laa a 

JJAA*a!I JJx^AulJj j^aJ .;jj J?'" jj" '*-*■**<■"■'" (J^.1 j^i :»Clll -2 

"t_JJjJ Aja Jl ' -U^Jl ?dajm jL^ajl" al-lkluil a^J 4-k^aLkJl jJjA1a£jI 

(JjJaia 4j3^)Ja 4 laa a »*°' a jl Aj-uiLuQi I ag '■"-- '**'' laa a ^Jl j^il jjj^aj 

.Internet Explorer j Windows ci^As j^j^h^ 



659 



J3 .AAjAjJ^) * aJa&l JJJ jti^VI tiljliUl JJjJl JlaJ aliaj -3 
(jjIJLala e^iLiC JJJJ ^jjjl dlLoUalj-ajl dlLi.ljii.1 "l_UjJ 'ijTjll ' _uS^aJl 

cj^L^ajl ^joij ajjj ,^-SjI diLuuoij^ijI (j) .extranet cjtLnJaj aAuH -4 

4 laa a alLa 

ji t(jjJjJAjl jl ^(jjajUjI J) AjxJ ' . uS a ?cJajjJ dl^Lk^ajl jl Aja^)Ja 

jl jlaJ jjb j]l 
dlVb^aJ^I «^A ?-}jj^ "4-yj^ 'ijt Jll ' -U^aJl ^cJajol (jL^ajl" a laJluiJ 

t **n \jj\ \ <r. 4 1 113 4 liS 1 

^ jlfrajl j^Jc "t_JJjJ A)* )\\ ' _uS>Jl ydauj (jL^ajl" dlAjSHj Vjl J"^-J 

; ^ LaJ aLlJl L_taJ til] j 

.aSa^Jl A^.j\ ^J ^sl jJl 5Jl Jl ji A°Lja\ £&k\ 

.Windows <-^j£* 5Jl JI/^iLJal jja jsi\ 

jjjju^alij (jjji j£jl aJ idljjljl dlLajla-a dlLa^k Ala. 
4-a.lk Ala. cAjC^ill dljjlil dlLsjls-a dlLsAk dsUjS^s 4-ajlljl ^ 

'World Wide Web 

(Jjjuialij (jjji jl)l aJ 

ajIl (jja jlil cAj& jill World Wide Web ^j^ ^jIIII ^ 

^k^ JL^I" jblkVI 

i^slj^ (jjs jijl pj '"^-yj^ 'ijTjil ' _u£>JI 
. Jllll (jjja jlil c Windows ^bjla ^^ ^ 
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(j-aj cAjjIj) diljjl J) _>uilj c^lxIjjjI 4il£ J) j-"ilj 'IajI (JjjS j£jl 

Sjl J (JjjS jlil aJ 

local computer ■^^ J! <-U<=2 cs^ -^V^ 1 fj* t^j^ e 5 

name\Web 
.SitesYDefault Web Site\tsweb 

-c >ajL-a^. (jja Jul ^ tsweb aUJI (jji (>jVI o^j^' j J? j^J' 

j^''l i gra JjaJl *-J^s ^gi U^All (jlxl L_)JjjIll A^lc. (jjjS jlil 

....JbU* 3 

i_njl_uil JjaJl a-JJ^s ^ji Ujfr? * U_ aj - i3 J J-J^-VI 4JLi Ala. 

(JjS jlil aJ (4£jLaa]1 

. jtPj- (jjalj-* 

ajj CAJJlJl j^la j^i Jl^a. ^1 (JliLa£ Ajlc J^*J ^ill jl^aJl j-a j^fl 
(jl jjfc ' . uSI j (1&A*J L« j 4 ^ nAlf) jjJLmSI CAijIil (JJajuJAj 

":J^ 
^ tiSjl^J ip jIjj*j server Jl^j £* < http:// server/tsweb 

(j| (JlfLaS ' -U^aJl 

^a!I jl>Jl jj%^ 212.125.58.25 j* JW^IP u'j^ u^ 

,_yi 4 jSSj ji Ale. 

http://212.125.58.25/tsweb 
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I^Jj LaJ <fr±±ui ''^'■^ J^JaluJ l$ii: 



D ILeiipjIl Uishlu: Well CqiiikiI wii Us-ionl'l IrAcnrcl ■ | ■ I j i 



Cry *w rr.-nmi rw* HHf- 



rpfs 







Windows 

Remote Desktop ttebtAnnetffon 



virJ Ir !■■■■ ■ ■ vri In ■■■ma' bub- l"nr -| n 1 1 
W™»1*S»V. *«■ *■■« f** f II IIILt' 

■ iffll aampuW. 



c 






ill 



■i-fL :■:*■■ J 1*1* 



^ J€-M Connect ^ Jul ^ »^l ^?^ -^ Size *1^ ^ 
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06» 



■■ ..... j'. ■■■ ■ x-: ,l.. .-n.-i.! . .■.jjuKmu^iiUiLju. m.n 



^^ 




1* 


Hmuim Nwtid - "aJBl 


"* t* *»~<* »o- >** 




T/W*1 ►wbd.iiaHi 



1H- ■** k-ftH-d -T- IS >*£■*£->*- £Hfc 



£j[ferc 



J .^!^ , ^#^ 



La£ 4 AUlJI tiSjL^aj »<^-<tl (J AjjiJl J-*^ (c3 <jj£j Uoxj j 



o i& AiL^al xjJaluiJ 



(CI 4jtj£ (jjj j <Ujg-ul (_j£j (Jjiall (jx (j£.<iJJ j^ <L oLall ^'^ tall 

.aLLoJI CJljJl 

ij) t_iAJI tillJA j regedit ' . "^ j u^*-ijaj<I.ijI Jl l_iajI aju 
HKEY_USERS\DEFAULT\ControlPanel\Desktop 
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4^' j AutoEndTasks ^15^1 ^ W-j^>> I Ju Jul <^sa j 

t> V-ij 1 ^«jS1I 

a j^ja."^! ,la>V La ^^J^ '"'■■■""■ ClLaS jSj ;(Jjxjjoj j £-jJ j 4-l« <jl jjudl 
Aaj^L tillJA <JA t jjAJjjjl J <j£LuLajl ^j ax j jj^Ja J) (_£jl 4j£J j 

?aJj£]l jLI jol] aJjxl] 

j_g.Sc. jljl aJ J-fr^JI 4-yj^ ^ ' ^ U*i»<,.<Vt» A^.jJ J) L_lA j| t axj 

^L-aL^JJ L_SJ_aJJ aJ ^J iJjl ■ >"-*■ jii.1 J 4j]c Sjlilj (_>°/^ j3^W ' ^ 

^Luill (Jjt iVn'1 ^ixL^j aJ t'uhI ^jic jlil tiilJA j (Jjt iVn'l 

(JA t jjAJjjJI eljl (__)x (j^aikj Lax aj£l^jl J A^jLc LgjliLa ^j oi 1 
?ClsliLi!l aJA (jx Ijjllij (j^aikjj jj-ljjjl (J*^J AlijJa tiilJA 

ijl t_iAJI tillJA j regedit ' . "^ j uj» uS<d^jl Jl l_iajI a*j 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 
t\Windows\CurrentVersion\Explorer 

Jc. a Jill (j-*/^' j3^W -iaauJal ^c-aU^Jl aiaL (_>a AJjtLill A^aJl (j-« j 

j (string value ) J aLAj^ 'L*j& <aj^?. jikl j j> jli jllx ^1 
4-Lcl j jiJ>a 4j]& Jul aj AlwaysUnloadDLL f^V 1 W 3 ^ 

.1 ^jill 

jjc. dil JjI j.l!l Ai^a-aJ 4jj Ja tiilJA <JA ; (Jj)» j ' " j tliui j 4-l« (Jl JjjoJI 

?(j£-«l (j) I §Aj l^ll XP jj-%J (V 1 <-U^ J^ "1.1 Alii jlajl 

jSjl tiSLlA j (Jjaljx aJ sigVerif ' . '"'^ J UJ* un<l Jjl Jl L_lA jl Caxj 
aJJ a] ^Jill (__5^kVI CllliiaJl (JC CllaJl jli.l aJ <Laj£L« till jUi. Jc 

; ua "» ^gJI ^.jJ j (Jal jt"uhI Jc jSjI aJ ( LviSj 1 g ■» j^j"' 
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Jc. jSjI ^ ^ijx Je jijI *j Windows\System32\Drivers 

^Network Browsing 

; Jl l_iajI lillJA j regedit * . fl£l j uj* uu<iajI Jl l_iajI ca*j 

HKEY_LOCAL_MACHINE/Software/Microsoft/Wi 

ndows/Current 
Version/Explorer/RemoteComputer/NameSpace 

.{D6277990-4C6A-11CF-8D87-00AA0060F5BF} 

AiLjaV A^J Ja liiLlA (JA ; (jjxlui j (jL«J J 4Jl« (Jl JjjuJI 

Jj^l ^jl J j^^kloJl ^IS Jl ADMINISTRATOR 

; Jl l_iajI l*SUa j regedit ' . "^ j uj» ^"kI-ijI Jl l_iajI caaj 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 

t\Windows 
NT\CurrentVersion\Winlogon\SpecialAccounts\User 

List 

Administrator ^ULdl J& L>j->>> I Ju Jul SJiUl a^JI <> j 

4-ojLa (j^s) AjLuuIj aSa r-ULajl I JA Aaj aJ (jl Lai t 1 Jl AlLaJS jjc. j 

^cl £ 1 ^LuSlI <Jaci j (DWORD <->j3<Ap?-< jjj^j ; ^UjJl 
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dujSJVI (_5-l& 1 g > ^i^xluil j^-lll S^iuLaJl dlLa-L^iil jaia. ^jx JJJ'.'"'^! 
?(jjajlL-ajl (Jjjj (_jx IgJj) <_j_jj-ia_jjl J-LaJ til! J j 

Jl ajq>ii^'l '''!■>■'■ all laia a^c. ;aL«l 4-a^ile. ^j-ia <jl-«l p-">3 diaj j 
?(L2) ^Jttll L $J^\ ^jSjSJI SjSlil Jxill flail 

ij) t_iA jl tillJA j regedit ' . "^ j u^*-ijaj<I.ijI Jl l_iajI aju 

HKEY_LOCAL_MACHINE\SYSTEM\CurrentCont 
rolSet\Control\SessionManager\Memory 

Management 

j SecondLevelDataCache ^1^1 Je W-j^>> I Jij jSjI j 

.( JW^W (jjaj^i 

**'! lla a j JJliLa JJ° ''"'"' » J LiS ■ "I L_ k}£ ; (jjjLaJ j .1^.1 j j <Ll« (Jl JjjuJI 

l^lj£ a-j cXP jj-%J L5^ jSjlall (EFS) ^tiiall JJ°''""' »UaJ *_« 
Clslilajl »UaJ Jc 4-ajLa (J-at jijl Jc aAla-a dll lL> a jl dlUia 

.NTFS 

A\t i^i 44 jl^V' g '" Ls4^ cClsliLajl *UaJ «-a 4 1 "1 £S a EFS U' ' .'.'"'.' 

4jU* ll A^UjI (3-« Ali« llA j aikluLaij AauiaJIj Ailiuij CjJjIjlkVI 

AiJa A "'J i aa jjc. (jjSJ J3 Jill j"'JJ.'"^" *3$-^ LT^ dlUUill (jj-atl! 
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dll.la.j Jc L& Jjiuij tila ji '"'I Ma all j CllliLJl JJ° '""'"' j£-aJ V 
.FAT CJliLJl aLki Jt 4-ajUll jj jaall 

; Jj LaJ aS Ma a ji ' '"I" JjliulAJ 

.Windows *■ ij^&Lu^ ^uk\ -1 

to jAjjH JjjJ (cill Ma Jl ji ' kUI (Jjji (j^jVI (JujLJl J JJ _j3ui -2 

<Laj£La dlljLa. (jja j£jl 4ale L_lJjiill J -3 
.dlULnll (JJxtlj dlbjla Jl JjiuU jblkVI 4-jLk Ala. -4 

;CjLkaXa 

jliuLiJ dLai Ia| 4 Lj» i ouJI ■**'! Ma all ji CllliLall JJ' ■*"**' j^^ ^ - 1 
Ja jjtjJa^j jj£. ^zAj-aAui Ma all jl ' aLall jli ( laja ■ ia^a Ma a jl ' ala 

Ma all JJ°"'"' Ajjj Cln£ IJI La tilll jjoi all t Jjix ' ala Jjiuij die. -2 
CllliLall 4il£ ~ '■"*'' ctillj Clljla.1 I Jl _t i aJl I aLall II* LgJ^i L$'^ 
fljLuLa (JjSLoLall J Ma all Ia* Jl ' si ■ aJ jll AjCjill ClllAla-Jlj 

Ail£ jjSJ jl AJJJ diSS Ia| Laji tillljjul all ( Ma a Jj°"'"' Alt -3 

djjJa.1 I j| .L aaj| ajiuia Ma Jl (JaJj Aj&jill Cj| Ma Jlj CllliLJl 

J LJLa. S Jja.j-Jl 4jc jill dilAla-Jl j diliiJl 4il£ *y~* itillj 

I gAjl i aal aJJ Ajc. ji '"'1 Ma a jl dlliLa (_cl Jl AJLjaVlj tfl jiuLa Ma Jl 

~ ;■"**' V ( loSa Ala-Jl jjqun dijia.1 IJ| .JjIIjuiJI J Ala_Jl tillj Jl 

fljij^a Ala_Jl I JA J Lllla. a Jja.j^ll Aj& jill CjI Ma Jlj diliiJl <al£ 

JjUjuiJI J Ala-Jl tillj J| > al i aO Aj&ji dllola-a jl dlliLa (fil i j£l 

a jLuLa PI J i a 1 
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; ; _Jj LaJ a3 J±i_o jl La ' *"'" jj^u'n lilij 

.Windows *■ <^ > ^ ^3al -1 

(jjjfl jSj| aJ C^)iuLajl lL> Jl jl L_aUl (JjA (JAjVI (_JiljLjl J_)J J*jl "2 
/LaJila dlljLlk (jja j£jl 4ale L_SJjiijl J -3 



;4_LaXa 

4il£ jiLujj lila AJJJ Cjj£ I jl Uu2 tillljjaj all (La lia ■■■ JjIuU lili -iifr 

jjiiioJ lili dljlkl IJI . lla Jl lillj <J^ J Ajfijill dllola-Jlj CllliiJl 

tila aJ (cill ola-Jl <Ja.ta a jiuLa '"'I lla Jlj CjUUl JLj ( laSi lla Jl 

^gjJlj LjLuj aAj^aJl dil iL> Jlj cjliLJl jj »■*"*' ajj V 'u^jj ."jj'" 1 "' 

4 JjjiluSj tSla aJ (5 ill ^ Jl (e-3 LA jLulJl aJJ 
^J' ^LtJ) (jS-a-JI (jx (JA ; (j_&jLaJ j (jLul j <LL« (JIJjjjiII 

Windows Scripting Host 

j f LkJl cj^o: Jl Jj^jl] S jJaaJl CjU jJl ^> Jl*J Jill (WSH) 

^U" '"?■"'" CJliLa j dsLuijjjAjl 



dltiUl p l_&jl 4-SJjfJ aJ .lLa-Jl dlljl±k<a£aj]| Aa._J Jl t_lAJI 4aJU 

tilaJ liliA j 

.4jiaj aa j Windows Scripting Host ^ t> « — il-A* if 
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XP jj-^j -^ N ^"".' 

»La jl (jiajiklj 4AJ Ja 
ajlj) Jc jljl aJ jlgjaJI 4-UjJJ J Uul^XVill 4_^J J| (_lA Jl Caxj 

^ ^ IDE ATA/AT API controllers J* W^> I j*3 jSI 

l*j cUi Jll IDE SUS 

jlkl j a jliiJ (JAjVI j3^W ^ jj'**- Jai-k-al J (j-al jS^I (J '7- ' "**' tilj^a 

v_jA jl ddli& j jj^lL-a^ 
jlil aJ Jalj PIO J-^ U^l t^J L>° J ^-a-^- dlU.lC.1 4-UjJJ Jl 

.ijalj- Jc 

jJAJ jjujUx (Jl ■ ajj jl^cl (j^-aJ ' *°J^ ; QjjLaJ j A-Jjl J 4-L« (Jl JjjjiSI 

?XP jj-%J fl-ii^uAj U^jW- 

JAiluib Jai (jLk-fl2l eLuiJl ' J '"'^ "J C(jL^ajVI A£jjuo (JLlVt-k-ojl AJojojIjJ 

J 'ISDN <*ij* jWj 'DirectParallel d£j < JiXu J^ 
■ . ua II jSjja^S tiiAJc. (jl£ IJI 4<JHajI (Jjfui J° .lSJ^ ^^A 3 ^ 
liljjc jl£ ji . JL^jjVI Alf4j <L^>j jl ajjjj Windows CE 

dlijl I j) .tjllai A 1 ■ aaJ a '"'"'J' 4-ulAj *JJjajI J jj£l jl (jL^ajl tj^fiuj 
.1 l^j 1 11I 1 A\<, „jS d^Jj jjjA^a£ (jx yj/'^.'" ^" LT^ -^'j- 4 -I l^lml 

J^J 4jk £ jli RS-232C ^j- l^ f ^^ d£ &^ 
Jc COM iii-j Jj^l Jft COM iii- t> RS-232C l^ 

jJL^aj^l d < j m J) (J^ax^aj ^Ljjj*^ aAkauiAllj tlJT nl (J^&j^a^&JI a£Ls 

a<^ Jj^J JjojS p jli RS-232C pAj* f 1 ^""" 1 k^ji liliLaj 

(Jll (Jj£) (jx VJ^W y*^ txjJajla tdj^ jpjJfalJI jl£ IJl] Jl i^-'VI 
.^jtjll <_J_o->-^a Jl a£Ls (jjajb ljl« 15 <j-« 

■ Jl , ^.'1 ^< wVii jjJJUx q\ . a2| f,|^a.*^ 
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. jL-aj^l Alfiij '-'Vi -^"'1 ^Sal 



jlil aJ (jxj '•^•^ J ' """'^ ^Liij) (JjjS J^Jl ' U' ' a^VI A^JjJu alg_« dl 

.jJIjH (jja j£jl aj 4aj2L« (JLl^jI jIocI (jjja j£jl 
*_ij| aj iJtlSI (jji j^'j '^>^ j"'jj. "^.' «j-^V« u ' ' ^"'^ i (Jsj^ j^ 

(jl ' -Lag " LbJa^S ' *° j i aSj jjuoUx (jLuoSI A^AuJ jL^ajl ^.LijuV -1 
^Cja^h ^J I a i aC jj^ j' J' UJ_> uL< " (J^J^All (Ja ' ""' 

jj^UJl JL^jjVI aIijJ; JL^jjI pL^jj 4-ii!a2j Vj .Administrators 

_ (JjJjjuLaJI (Jji^. (_gj)Uii.n i »;■ tail 

(JU^ajVI J3 laj ■ ■' cAjLjIJI AAC 1 Lj ■ a a 4ji ^^JC. (JU^ajl dOAa. I jl -2 
.jL-aJ^I ^U* CJ^^-ajl ^a ^fljjljll CJ^L-aJ^I 4ji ^Js- 

dlVL>-ajl ^? " <«-3 Lg^a "i; aJ^xlLa axilla iliVt-k-ojl eLuiJl ' J '"'^ aj -3 

dlbl^cl Jj^*Jj '"'VI uajVI <UxjjjJ Sjlcl jj^jc '-*!'<< aj Jl .^-tVI A^ljjj 

l—luil "'" 4 alia a iIiVIj-olJI ^LuLJl AJjg mj ' J '"'^ "J iddijj ^LiaiLj _ (jL^ajVI 

^dl i4 ill a^aJl j"'JJ.'"^" *3&^ j' '«^-^*J-*jl -iSl-i-ajl 

AlLa I JAj _4lA i aa^ll dlUliiLa jj^?J a JjuJL-ojI CJVU-ajVI A-lLluiJ -4 

dibl^cVI «^a tlyj^ '.ojj .palmtop j2jjf>£ <-&•« * j$^VI <j^*J 
(RS-232C) J£ -'^ ■■''.' j^W- J^ 1 e^k c^a I j) -5 

Jj^aJl tllVl-k-flLJVI £p-*-« («-3 a-i-laJ L5^' ^ilaJI jj^ aJ aJJ i u t^lmliii 

p jli aJj^i a lajj I ""' j^Jill dlVlj^iJ^U 
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cjj^Ll<i JL-ojI ^LJub tiLba Aic Administrators ^c-^^s 

t^'X^^llj AjiLill ^.Ij^aJl dlaJ AjuuoVI 3al_L«j cAjjIjiaJl J**'JJ.'"^" 

^i T j , u<-. ^j^J . w-,,„„< Jj^^Jl (lAajoi oa '"'"'< 1 31 j .COM 3allaj 
u * ' ^ 1 4 jj^Ux jL-ajl ^LiiJlj c^«aj c Administrators ^j*^ 

f.\jM^l\ i •*<■»■**< 4juuoV1 3il_Laj cAjjIjiaJl j"'JJ.'"^" jili« S^s-?^ A-ajla 

I Jla .Jala p jla fjj-a x_« <JjUl COM 3al_L«j *4"X„„llj AinJl 

Jjjjul* (j^i L-ilLI t Jjuolxa (jL^iiV COM -^J- .- ^"' ' "**' <j' '*'?■**'•*■ 1 
X^aJl 4j^.jJ ^_a Oj-aJlj > «**'! g II dil jLik al^klujlj p jli 

Jjj-£a_jjlj r-Lajjdi! a jjuoUaSI i**<V1 i aSVl J) jj" laHiauJl ^HaJ V -6 

Jl i aal 2<w* ^J tdilsuUallj dlliiaJl Jl« cA^jiuLaJl Jjlj^Jl J) 

t(«-la "" j"'JJ. "^ LT^ JjIjaSI J) tiijliuLajl Jjj-*a_jjl ^J^ oil Ajia^a 

jl.iC.jj cJjIjaSI A£jLuL«j cdslsuUajlj '"'1 'I-'" A^jLuLa (JJ^-«J ' ; '7- J 

.AAuillaJl dlUjJVl 

:DirectParallel d£ 4-LuJjj ^U« JL-ojI a£^ JL-ojI elj^V 



j£j| aJ (j-«J '-^j-^?- jLk^iJl ^LuiJ) (jjja j£jl 4(jL^ajVl A£jjjj j»lg-« Cll 

^gjllijl (Jjji jljl *J Caj2La jL-iiJl jI^c.) (Jjji jljl 

aa aj cJUJl jji j£j!j '^>^l j"'j...'"^.' aj-^lj-a Jl . ^"<V I (j^a j£jl 
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Jj j'*jj_*Xll (JjuiaJ^ ' «J i aaS liL (j^aLkJl jJjjJXaSjl (J-axJ (jl dlJji I jl 
j£j| aJ " ftltjall (JjjS j£jl '(^^ j"'JJ. "^ LT^ S-^J^^J-^' dlLajla-all 

.^iSj* 
J"! pJ '(LPT1) j^Ux ^j£ jja jSJi ' JU-aJ^I li$l jL^?. J 

jL-aJ^I Alljjj Jl i aj| ^lla-a (J AjSilJl (JjbLuJjVI £fJl 
(Jj£ a l^J I in (5 ill j (jL-iajVI A^Jiil jjallxall (jL^iJVI ' — lI-LaCLj 

jl Windows 2000 <J^4j 5^l^« ^j^ DirectParallel 

.Windows XP 

j^ jaij pj-al^lll (J^axJ ' ; ';■ -""' ^JC> | Q_jJLaJ j ^j""^ j <LLa (Jl jjuill 

?3K.»J a ^l J=Jl U c 1606 

; Jl l_ia jl silljA j regedt32 s-^l j Jj» ^'Kl-ifl Jl i_jajI 

HKEY_LOCAL_MACHINE\SOFTWARE\Microsof 

l:\Windows\CurrentVersion\Expl 
orer\User Shell Folders 

j Common Administrative Tools f^W 1^^ UUL» ^Jiji j 

: *^Sll ^Let j REG_EXPAND_SZ £»>J& <LlSll JwSUl 

ALLUSERSPROFILE%\Start 
%Menu\Programs\Administrative Tools 
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jjjj£j <-*h< ^ _ j"'jj.'"^" <3-a 4-Lal£JI (jiiSUll di^Li^ ujIj (jiiSUJI tiljj jj 

cjblAo) 
cAjjil^xj (jiiSUJI JaLuiJ ' . '«»**' j tlg-jSijj diLmSliJl (jLuij)j C(_jiiSUjl 

Jl J^j-ajJlj 
(jLuij) jLjAa.1 '- s '*'^ "j 4(JiiSUJI al v*-*« i "1 j IgAJuijI dial Jjl dlLuiSlall 

.Windows ^l^c-1 e^l LiiJal jial (jiiSlill dun V 

-<^"'H A^.j\ (_i ^J jJl 4J| jl jl AiLiaj ^Sal 

.Windows £Ajj£* 4.11 jl/AiL-a] jja Jul 

t(jiiSlill cjLsAk jbikVI <JlA. Aia. 'Windows <-j^-Jj^-« 2"L«-« («i 

(JjIaLlujVI ^-iJl pJ 

/LuiLuJl Jc J 3 laj ^gAll 



673 



^JU-a" ^ia all t"(jiiSLa" J ^Luib Lg^a aj£j ^1 JjVl Sj-aJl ^ 



; ( j J £U]( JLujj) ^cJla-a -I w"w,<V 
td'a^Ul ^C-al^llI J) JjuoI aJ l^Lxl^llI 2it£ (Jjj3 J^'j ''^ (jjj^ jljl 

(jx (J^^ AjuLL Ala. ca.la.lj (jiiSli 4juLL (3-a JJ^i '**".'*" AJla. (__! 
llLajLt-a JjA^jj "(jiiSlall jLuij) ^cJlx-a" <_i S Jja>j-aj| (JllbLujjyi £Jj| 

tailuLaJl 

4jLulJ dlU.lC.lj AjljJaaVlj AJj^aJl (JJAT-Jj aijj ej^lc. ''^'■^ J.la.j 

.aiu£ilb ^k£.y\ 

"IajI" ^ajlill (jx (jiiSli aJLoijS l_£^ 2^;.^ Jl^jj L^aJ <^< <u 

iIajI (jjji JiJl 
J) aJ cAiaJ-ajl ^C-aljJl J! __ < )JuSl aJ CTT-aljJl ^^ (JSJ^ J^J 
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J) aJ iCJ^fL^ajl 

_ (_jjoSli Ajiui j (jLui j) jji jljl aj 4 (_jjoSli 

^'^ J^j) iSa tilj£ "J c'MaI" 4_«jtlll (_^aj (JjoSUll a£aJ aAaj iJa 

<Laij ^ (jjiJ .ej!ili-ll <taijna] 4 U«».M X (jjoSliJl 4_ll_uij JlkJj (jjoSli 

(jjo£li]| ^-s^lc. 

?tja ala Windows ijj. ^ l>* o^^W ^ * " " cJ-^jW '"'■"* I j] 

-( _jja£li!l 4jLujj *_« ej^ilc. ^'^ (jjxjJaJ jljlaJ lil&aJj c"(_jja£li!l 

yjll <-t*i]l A^k^ L_Jlj£l CJljLnaJ "(jaSlill jLajl ^JW teSkloJ 

lg_xsl JlaAuil aJJ 

aJ ^gJjl A£j1ulajI 

a3 (j-LalluLa SAO J) jl ^jLa a D I U a J) (_JJo£li 4j1_ulJ (J^jj '~*'*^ "J 
(jJjLjfc jlaj" (j-« (_jjoSlijl 4j1_ulj (jl_jJC Ala. jl CaJluLAjl dll_«_jia_a 

t> J "Windows 

j^Jc. Aalj aJluLaJ dlLa_jia_a <jLa.AJ ' -LaJ ."Olltlook U^ 3 ^ t — 1 ^-^" 

JUJ Ak, . Jfrl 

alAalull (_CJjJjJajl (j-« (jl£ I j) Ls AAaJ ' J '"'^ aj CajluL«J (JilSli a3j 

l—JJaJl Acljii 
a Ac jLjAaLj llLaii IJ) -( _jjaSlijl aSjj AJJoiojl JjSj *-3j^ AAaJj 

JC-I j3 alAaAml 
.L_!jlkJ (jiiSUll a3j JlaJ djlaJ tJJall 
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IJA i \\u\\ a^c.U (jj^JJ _(_JjJ^li aiij ' -Ilia 4jjL£ ' -uJaJl a-icla AiaJ 

oJC-UJ -I laHull aJJ ' -lllall AJjUaJ OjLa jl»_aj AaLIojI Jj£ ^cljij 

J) LajJ j-HaJ J£ t (jllLajl (JOfui l _ s Jc _4j aJ.ia_« Jclji (JjJfJaJ aJJ A^J-a 

(j^ajill 1-igJ ' -liJg a^C-la (JJJ^J '-*'*'^ "J .(JJ*-« ^J-*^ s-^-^^-* 1 

(Jja, d)L«_ji*_« Aj^aJ J^- ^-^ UJ% "— a^& K '^ •^• ia -J ■^JC- 

ajj (JdSUjI (JjuI^X 
3..'.'^""' ,'"'..' ' " <j^ ^! L« AjJi^J i£j& aj ^_a!^Jdl 4^0, ^. Jc IfriLm aJ 

AjL^LoLaJl (jjoSUJI 
i—LSJ c<Ja^La jl p jjJajA ^c lJ^jlSI 4-a.L^a l_ula f.ljii.1 4jLa. ,^-i 

.^dla-all AjjjtLs (JjS 4-ajia-ajl 

l^JLoij) tiljS *j LgJLmjj ajJ (jiiSLiJl ^JLoij 4-lj.ia. diaj ij i^j tiljS *j 

CL^^jla 3j. ' •^ c - 

JjiuKi ■""< I Jl t*L ^LoLaJl (j^UJl aJLuIj! A-lLajfyl JJJXJ liljLaJ 

' ^ "J j"'jj. ^ 
(JjjSUJI jlfra a laJ i ■'"' du£ IJ) -L5 ia-aJl (jiiSUll jl$^J 4jl» ^*VI (JJJxJ 

(jjxJ ^jJc liSj J^3 ^^JC. JJJJ (jlxl dlLjj Jl (jjjSL (jaSUll (Jjiulx 

I^A ^Ijj (jl t4jjlkJl CjUjJVI t*L^l <j£j aJ IJI a j il i all (jjoSlill 
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(jLuljl aJJ _ jLlkJl 
(_jja£li!l (JjLuij (J^jl Aj .A T lLjaaVI l—luia ajjL_*sjl (_jjd£bjl (JjLuij 

' *'^"J •^J*^ O^^ jW?" -^ jaUmb (_jjoSli AjLuij (JLlujIj aj2j du£ I J) 

l*L^V ji ^I^jj o^ 1 ^ 1 ^j JVj] ^^ «^uHj p^V 1 ^J 

a inn lb a^lcl AjLuij '.'j''-" jjc- ;aM&V ;»-ic- 

La tiLa^lcV j"'JJ.'"^" jW?" LT^ ^^- ul J (J^ 3 J^ ,*"" ' " ! AJlLLojI 4jLul^>jl 

jLalj] aJ IJI 

y f\ ^b>jj (jjoSuii ^JLoij 
.v »i ^l>jj (jjoSuii ^JLoij 

^bv) JjLuij l5 Uj AjAaJ t^lj£ "J t-liT-j (jjoSli jL^a J-I^JjuiI <Ub^ ^ 

• yjj"'" L>* •^J- ia -" bjJLuJj) aJ ^Jill (JilSLiJl AjLujJJ aJ^)La 

(j-a 4ja mj ' _uJa J) SjLudVI '^'"'^ "J '-^J*^ O^L^ jbj-a. -I jaUml AjLa. ^ 

4jLasj 
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(jj t (jJ^jLoLall (j-« AjA*J (jaSli 4jLul^>J L_£lc. A^lx^s (jjlijlj ^jLl^jl 

131 cd]3 

(jx (jjSjJ QLaiLiLajl (Jm .11.1*11 IgJL u j] aJJ ^^jll (ja£Uj| AjLuij dljl£ 

^''^ 
AjLuijJ (jaSUll AjLuij (jx 4ja mj (jjlij) (j -1 (j^*^ L>" 'JaSi LJ^lc. 

a^VI 

Sj^-^lj diL*jLL (jji jlil aj t -<^-<!l 4_^j jji jlj| aj cIajI (jjji j£j| 

jSjl aJ 4<_£jil 
tliLalSUJlj dllxjUaJl (Jji 

jji jlj| aj '^'^ Jl j^jjaSUJI jlg-a. (jjji (JAiVI (_jjjjIxJI j_)j jljl 

jijl aJ ( ^J Ojl i ^^ 

jji jlj| aj < j ajl i gra jji jljlj cS3^-?-*^' S-yjf^' A_«^lc jji 

AJaiU l_u£I c(CSID) aj JL^jVI j4j cf 331 ^SjLLJl UijxJl aj^I] 

CSID -1 ^ 
^3Jl jA j (CSID) 4j JU-=jVI *jj y?3Jl tiSjLUl Uijxx ^jjJI ^ 

<-Mq * UKJJ a fl Q 1 
j£j| cajjljll (jiiSUJl CjLJl£x <lil£ ^Jc (5jAj]l Jj]l Sjj^juia lj l^ll 
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ttuUlj ajjljjl (jjaSUll 4jLuij ^JiC JjJl <_JJ (J^jaJl "— ^ ■ lic ' V w *^ 

.99 J 1 <J£ ** a-j£]l (jj£3 <jl (j^J .^*J M«^H J^>]| ^i <Lajii 

(jL^ajl Ali.j j^-lC. AcUiajl (JjjS jljl cajjl^ojl (JjLui^jl AcUia JjAaJJ 

a jjjjlaJl 4_ajll3l (jx aAjxJl (jaSlill 4jjJ_L jl Ajia-ajl 

J) a A. ...'ill 4 j^ 4iL^a| ajj .il^aJl xJox JJl2>.j ( lla Jl ^i 4_i_uij JiLi. 

^•^ ■"*' 

j 4 jjLuiajl (_JjLul^>jl a jl J I (_JjJ^Hjl_J a^aHJl aAi.j al-lkiulLj « J Lij I ■'*« J 

(_J£joij a Jjl^oJl 
;"jjlj]|"^a 

llLaii I jj .SJjIjJl 
^>JJ*J caJAxJj Ajia^ caAixla (_jjaSli a_)^.l ^j-a (_jja£li <_JjLuij '".' 

"jjljll" ^a 
(jc. (Jjjjuiajl duS I j) a JA t5 Iil!l »3^-^' ^i^J ^J^^?- jl-iaJJl 4-ajUi 

(Jxl£ CP- 1 ^ - < ^"" tajli cJaSa ^gia a (_jja£li jig-?. aAkluiJj i jJjA1a£jI 
(jiiSUll (Jj^J <J^J*^ j^ ^Ajjif J] jTli*J tt^liJi i_£Lk ." JjljJl" 

" ."Jjljll" 
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IgjuJaj aJJ (jja, cjL^ajVI A£auJ AljJ ,^-3 jl Igi^a aJJ ,^-la. " Jjl_Jl" 

f.lgj) aj |j| _ JjjjolJI (Jjs (jx a ua Jl (_g j i aSlI 4Jg JJ Uaj " jjljJl" 

(jjoSUil C5 iij 

(jjJxJ aJJ cr-La-ij (jjjSlill 4jLuij (Jm £ j^- u^ £ U^J '^-«-^J ^IaJI 

aJ Jl *lLsJl 
4JU. ^ " JjljJl" lla, a J) LgJSj aJJj aJLuiJI jx £ ja. Jllj 

jl^aJ tAal iklujl 
' *° ^ 11 a jj^jJa Aj-iaJ ' J '"'^ "J (_jjj^L4jI (JjLuij ^jilAJ Ja a (_jja£li 

" cJjU J Jl&Jl 

.<_£ JJ J eft '*.' " J j'j^" ^? ° ls^ <-5^ cs-^' »^j'j^l (j^UJl 
"jjl_Jl" lla a ^aJj^.jxJl (jaSUll 4jLuij dlLjjja a (j^ajc. (jS^sJ 

J TIFF ^1^ 
.Windows XP - Image Preview J3^> £^jjj 

; jjL^aJl 4-aIc 
jJalij ^1 (JilSUJl (JjLoJJ 4il£J <jjj=>~« " jJ-mll 4jle" jilxJ 

<_£jk jl clgJLoijj 
(jjoSli Zj$sS a\ iklujb (jjaSli JjLuijI (illLuijj 4-lla. ^J .LgJLuijj 

^j'->- a ca.lixl« 
ai& 4il£j Aj&Ua. jUalil <xjli " jjL^aJl 4_a]&" jilxJ '«-^*Jj 

Ajjj ilu£ U a j^-a-VI 
<J| jl Jl ^HaJ (iljli tAIa « AAxJ jlfr*J a jjL^aJl (jaSlill (JjLoij <Jl jl 

"LajUa (jL-ajl 
J) Ig-liJ aJJ Cft-^.U <_P-"^ (JjjSUII 4jLuij (J^jl Aj (J' ^J?-^ -( _jjaSlijl 
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J^ ly'i {j-lll A-ltLill I A-s 1 1 AjLujj ^gJ*^) La ; (jjjLaJ j a-Ijjj j <la (JljjuJl 
Stop '. °^M-?>yi jl fl^l^h"! ^-^ '"'..'/'' J^ jj ' \-J '. I.' ' "* '"'" -^ cr^ 

WxOOOOOOOA IRQL_NOT_LESS_OR_EQ UAL 

jl ^JjjJjjJl a-*o J}£ljla jJC. L-ll^Suljjll J^.1 (jl ^^j/ 4jLjij]I o!lA JJj^U 
j-Li. (j^o jSu 4 Kt la // ^/a-/ * jtUalll (JjUlo ^1 (Jj-^aj (J»J^)P i^lLiA (jl 
(Ji —-»■ I j lj±.j>o W'miT'm clltaj ^jilljJ (_gl (Jjjl j ClAjjjjjjill (j*e tjljLj-Z. 

XP jj^jll £* (JUjio J^lj J LT^ 

StOD '.4-p^ LL±Jl AjLuij ^ fro Lo ;(jjJLaJ j (jLaJ j 4-U> (JljjuJl 

OxOOOOOOlE 
?KMODE_EXCEPTION_NOT_HANDLED 

j-iC. Aju^laJ '<sj£IJul ^jJI (Jj$y o UJ-^J t£LJA (jl AjLlu^jII a±i, J_l£j' 
A^a (JJIjla J-j£- j-iilj^ ' ".V.'' 1 " 1 ' -lie AjLaijil aJA j$ iaJ LJLc- j *ta ll i — 
4jj , ^, u - 7^ i // jhlj \ ll iJljJ '_ '.y 4-ISiJuJl aJA (JzJ jXP jj-^J 

Stop ;4-mLuI LL^Jl AjLlijj /g iV<i L« ; (jjjLoJ j a-ujj j 4-Lo (jljjjjil 

^0x00000024 NTFS_FILE_SYSTEM 

<jJUa jNTFS <—>t iLJl pLkJs-J ZKJLt Jj^jj <1LujjJI t>Jm \<°"< 
lLiLJLuI J. li h 4-j^aLL ^-A, j 23 i -r l ls $ "*!.' ^^j- ^ 4^->/- 1 il<i AjI—uij 

; j^olj'yi <^j* O-o <~lLII 11a d*-J> ZKAJl oIa J^JjFAT32 
. u^lj^yi ov <^Xu>yl d^Ji <^^a (j* j£Ljj chkdsk. exe 

Stop .'4-zP^I L—LaJI AjL-ujj ^ iaco L_« ijjjjL—ujJ j 4—Le (Jlj—ujjl 

?0x0000002E DATA_BUS_ERROR 

AKjjLo Jj^J 1-C-J^ lAjiiSI J cAjLulJjl ai& Jj^JaJ L_lLiiali S^C tillJA 
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Stop I^jMI UaAJl AjLujj (_5-J*-« L« ; (jj)T > n*i j .1^.1 j j Ajx (Jl JjjuJI 

?0x0000003F NOMORESYSTEMPTES 

al^kluil p jjoi ' -Uc.yi ( _ s ic 1 g Aj i u (JjSj j Cllj^aJl ajjL 4jLui^)1I a JA 

JjLi. 4 Backup ^^l/iV^t ^c-unJl ^-aLjj <«i ^LLull ajUiuiV 

^KjuLall (JiJ aUaill ajlaiull A U^-iLk J ^J 1 1)1 

Stop i^JL^ll UaAJl <ULujj (_5-i*-« La ; (j j,*_u£j j (jLul j 4i* (Jl jjoJl 

0x00000050 
?PAGE_FAULT_IN_NONPAGED_AREA 

dlUUj plcilullj all CllLa^kJl jl dll^)ijl J^Jl .1^.1 (jb 4jLul^)ll a JA Aji2 
jkA jJ La) 4_l£\uLall ai^J L-UjolJI j ( JA la^ al 4i£l j a j£lill (j-a La 
XP jj-HL?^ i*-^ (3^ J^° J^ ^-^L^JJ jl jj-ljjjll *_x ^k\j±a J;AC. 

4l\ jl ' . la^i 4jLaJl a JA ^j t CjLuijjjAH ajLjaAil ^lxI^JI (J^-J U^* 
(_jjdJJ V J C^Lllk^alJ ^*J 4jLuj^>1I Cll^Ja (5 ill ^LxL^ill jl ^>LI jJl 

.SAFE MODE u^VI J-3 J jj^J J ej ljll 

StOP i^Lul 1 UA.ll <ULmj (_5-i*-a La ; ijj.tLun j CIl^Ij j AA-a (Jl JjjuJI 

?0x00000077KERNEL_STACK_INPAGE_ERROR 

AjjlkJl CllLLnll Jl Jjx^ajll J Jjia aUaill jL <1Lujj1| a iA Alij 

<iiik-a L_lLluiV (jj^J 4j£\uLall a^J 1 -UjoLall j cAjjAliall aj£lill (j^ 

AjL^al jl ■ -lL tall (j^ajlll (_$ 4j£LjLa jl a j£lill ^-i ' ■ 1 laC lg-i}J <jx 

StOP I A_ilLlll I UA.il <jl_ujj *'» ■» La [(jjxjjij j A-Jjl J 4l« (Jl JjjluII 

?0x00000079 MISMATCHED HAL 
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j Oj4l?^ hardware abstraction layer (HAL) 4JLL j XP 

ACPI <^lU^alj-a ,«-« J- 4 *^ LS^' » j*^' J W^ AKAJl a JA dJA^J 

a JA CJAaj £-3jia JJC. <_J^-"4 C^J^ ls^ ACPI <-— >l -^t -ic | dljjij I Jli 

4^ i a qa jSUJl JxJ JjAJJjjI (—lb «oIJ a jLc.) (3-a JjV ^ '•*■ ' J ' 4j£jj!Lajl 

StOP I^jjujI UaiJI 4jLuij '"» a La I UJ* ' l1 " 1 J JdA ^ J ^"* U'J?-""' 

?0x0000007AKERNEL_DATA_INPAGE_ERROR 

La) j$S U^njoi Lai 193 Jl>uj| (J 4_lLuiji] A^jLLs 4JLuij]| aJA Stall) 

el3^l -^j^j jl SCSI t — j '^>^'j'^ -^-^l j' ' . 'j' ^*''"' f'j-" 1 uj^j <j' 

Cjtal J&l jJJ (J^ajLrJ jl Bad blOCks 4-ll^a] | <J-ajJiJl ^ AjjJa*^ 

.SCSI ^1« j (j*j^ 

StOP I A_jit3J1 1 UA.il <ULuij *'» ■» La ; (jja-uii j Cllui j Ala <_]l JjjjJI 

?0x0000007BINACCESSIBLE_BOOT_DEVICE 

(j^ajSjl aLaial Jc- ^J^)*JJ a! XP jj-^Jj <j' J' 4jLui^)]I a^A J^"^ 
(j^ajSJl (jx *Jil <Kj^LaJl a JA (JaJ ( jig a II (Jji-uU $Lul ' _lL ^-" 

^j j Recovery Console Jl ci^l j XP jj-%^ -K j^^ I 

.Bootcfg j-Vl 

StOP i^jMI 1 UA.ll AjLojj (_ s J*-a La ; Q_ja_uij j *-lui J <LLa (Jl JjjoJI 

0x0000007F 
?UNEXPECTED_KERNEL_MODE_TRAP 

' ■ I U<~. IgJJjud (jj^J La Lulc. j jUaJl (__! <KjaLa Jj^.JJ 4jLul^)jl a JA Alij 

^CJJJ jjj jcill j ^cJLvJl S jl ja. A^.jJ J p UjjI jl a jSlill clililij <J 
4-i.jJ ^Jl ^uLj-aJl <C^uj *jj 4JjLa_a jl AjjiUl 4-i.j^a ^j (JiaC (jc 



683 



StOP ! jLul LLaJ| 4jLujj (j-ist-a La \ (JjxjjU j (jLaJ j 4-L« (Jl jjaJl 

0x0000009F 
?DRIVER_POWER_STATE_FAILURE 

jlfraJl (Jjxjjjj i 'iViJl AdLaC. J 4 IS m a -^3^J Jl 4-lLuJI a^A JliSj 

j jj-lijl *_*s (__3al j!La J1C. £C-aL)^)J jl ^)LI jJ 1 g _'_' ■ " (jj^J J AijLuljl 

^ijj ^jl i-^Ur. (jjfL) J UaAjl <ULul^)J Halo jh\ jAll ajail (jj^J La LJlc- 

.Safe Mode jLaVl Ja-o J JjjjjjII Jl £ Jjl j*j Almj 

StOP !*JLul 1 UA.ll <ULujj ^g-lT-o La ; (jjxjoij j £_u£i j Ai* (Jl jjaJI 

?0x000000C2 BADPOOL CALLER 

Jl Jj»,-J] (Jj| jijl jail .1^.1 <Jj3 (jx <iuili 5JjLa_aJ <Ul_ui Jl flliA Jiij 

Stop OxOOOOOODl :*jft5ll LLaJI ^JUj ^ La : jl^La J>Jl 
^DRIVER IRQLNOTLESS OREQUAL 

jjAJJjJl ' -11) aJJ die AjuLuijI (JjLui Jl (j-a JfixJ a JA 1 i-A 11 <JLuij 

(jjfLj j cXP jl^k-aj Jl jjAJjj (j-a (JjjLui jlAk^al '*<J l^J jl XP 

X-a (jjjljia J^C. £LxL^)J (_])-a jlAk^al jl (Jjal jia J1C. ^>ijl jJ Ajljul 

dll jijl jA\ Jc Jj i ^ II <JjLa> <KjJLaJl flliA jjLaJi] 4XP jj-%J 

.(26 (Jlj^""! £->! j) jj-^jl '.'..' "**'**' U^ Auj]\]a\\ 

Stop ! jLul 1 La 11 IULujj (-s J«-a La ;^^.lj j (jUiLa (JljjaJl 
?0x000000D8 DRIVER USED EXCESSIVE PTES 



J*J 191 Cjl^" 1 ^ 4jLoLa <Kj^LaJl (Ja. j P^gJoi ^>ijljJ <KjuLaJl flliA t_ll 
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Stop i ■A-ajIUjI UakJl ajLujj (_5-i*-« La ijjliil j (jljjLi (jljjoiil 

OxOOOOOOEA 
?THREAD_STUCK_IN_DEVICE_DRIVER 

jh\ jJ al-lkluil jl SAjAa. Q^ajC AJiLLj ' . IjS j"' AJC 4jLuJ| a j& J^-iaJ 
AKiLJl (JaJ iXP jj-HJj^ i— Uillla JJC. 4j£l j (ikil sJj^jaII AJjUail] 

' -luillall JJC. ^jLIj-IjI (Jjl jl AJsLLJl J1C. 

StOD l^jMI 1 liA.ll <Jl_ujj t _ s ia-« La ; CLl^Ij j (jUlLa (JljjjoJl 

OxOOOOOOED 
?UNMOUNTABLE_BOOT_VOLUME 

Clilila Jc jc J±zji Lf'-^ o^JF^ ujj^ajjl £y* XP jj-HJj^ (j^-Ai H 

jjAJjj Jl aUalJt '*'J w *' 4jjLa-a .ixj 3JLaij]| a JA Cjjl J lit I p^UT^I 
a^laJ AjjuiliaJl (Cjl jLI jJl) dl^iuKiH tiL-^ (J C> -^^ XP 

JljjJl 4jL*I Jc ^!1LVI ^AkWi L£ cdisk controller oajSJl 

j*j tills <_J^jj ^cl (jjj LjjUJj aJLuiJI aJA ,« slsJj La LJlc. j i 196 

• y 3, ■ (Jji-uiJ a jlcl 

StOP I^jOI I liA.ll aJLojj t-S -i»-a La ;*-Jjl J (jUjLa (Jl jjaJl 

?0x000000F2 HARDWARE JNTERRUPT_STORM 

jV I jJaJ IRQ f l.ikU (_i JjJia a j^kVl ^ £$ Jl aJLojj]I a ja ai£3 
Sa^Hl diLbJl I jal tXP jj-HJj^ (—uiilla jac. jL^aJl li& ^>ijl jj 

Aj JaJJj^ill jlg-aJl j <KjjLaJl *— Ifui jh\ jOjI ajoil 4i^)»_aJ 1 liA ll AjLaijJ 

J jl j a j^a-VI »j' J ] J' ^jfi (j'- 4 ^' -^*J J' £ JPjfl ■**-} J fJ <j<« J 
. Al-la> ,jx ^ixial fJ IRQ -Lk (jjdljj Jafjjx jL^a. ^1 

Stop ; A_aJLHj1 I La il ^JLuij *'» * La ; ^j""^- j (jtljLa <JI jjoJI 

0xC000021A 
^STATUS SYSTEM PROCESS TERMINATED 
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u^-j 'Crss.exe ftiaJjl ' "'* <«i aKjuL« dj|.i^lj ^lxI^JI -^ *ls 

.LkaJl ^JLojjj AlaUl CjLsjkJl 
StOD !Sr^-"' UakJl 4jLluj (-S J*-a L* ; dim j (jUjLa (JljjuJl 

0xC0000221 
?STATUS_IMAGE_CHECKSUM_MISMATCH 

aJall j£j all J aliaijl Cllliltt 0^.1 J ' ■ I LlC Jl 4j1_ujl 4 JA JAuii 
LaSt J^-l f^ F8 -laical jW^ 1 £^13 "^ ' ^^t (_KJ CL_aUl 

(j^jSlI al-ikluib jL^Jl pM J Known Good Configuration 
e_aUl s jUUj a5 j Recovery Console J' d^l j Jaji^a^l 

.XP jj-H)JJ "J* ' u (J-^J^ L>° ' ,'J^"* " 

i jLg-aJl (JjAjolJ L_sLLI (.j (JSLijLs ^ya ^j-ilcl i^-f" 1 J (jljjl-a (JljjjoJI 
(_cl tillJA <JA i Lxij Aa>j ai 4_i£j j jjjijc. ^jLuJI (Jljjuill Aji^.1 jaj dla3 

?4JLjal CJljLlk 

(Jjijjjj i '^'qjj ^-i (JSLijLa (_jx /gJutJ a_)^-a.VI <j-« J^^ (jl -*^J -^ j**^ 

dll J^C.) j-! a£al]| (__! (jiijjJl (JijGj JjxJ <Kj^LaJl (jl (jtjij j jlgj^JI 

(jijj^l j| Jcj A^.j] Jl Jjik.o3Lj ft-^aJJ <KiUl a JA J2J j i AJJLLJl 
tiSUA j jlg^Jl (jAit-uij pjj AJc. pi jl Del cs^ ™* ' U U^-i- (j- 

^ jU^ 1 ££*?■ df^ 1 *^ e 5 j Power Management J <-^ 
,_s (JxISjI *£a^i]1 j (Jjt iVnil aUaJj TtAuu jLp> ciiA^j I Jl j (disable) 

power management is under the exclusive ) 43LLil Sjbj 
<Lxil jjj2 ^ control of the operating system 

Stand By ^^ Jl Jj^l <j^3jj l£ jW : u^ j j^JLa <JI>Jl 
(XP jj-hjj J J^^l ^-j^jj djl jUk t> jljlj^.) Hibernate j' 

'ACPI ( -j1 qi^il^a aCJj 4Jl '**' iSu j (^jjlJI '"'J la^j dlaj ^1 aC.j 
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(-3 4-%. * liall tilij 4-i-iaLk j\ (j^a^xJI dstaUaJ ^j '-—» 1 dll^LI jJ ,»j2j 
liljle ligJ 4 Clll jLaJl d JA J-lkjjJ (jx jig ?■ ll *-LaJ (J$\ A^.ji\\ 



''"'M 



ajSJI AJ-a^. dlikji j 4-lla a a£a>1 jljcb dLaS ;*-JoiJ j jUlLa (Jl jjudl 

■ "''■"*■ j (__3jLlalSI jjS <_l*al du£ La£ S J3-a>VI ,*.?"?■ J i_£j-^j u^ "'.' 

La t XP jj"H)J U*^ tS^w jlg^Jl <_£JC Lua Ala. (JSjuJJ A^AudJl 



J r- jjjjLall "(jL^iiVI A£a>1 JaoI" ^cJlx-a a ^"" ■'**' jl (jjuialubajl 
(JSLuLa jj-^J A^AullI <_UiC. jLajJaJ 48 (J j-""l 

AjuLuill XP jj-^JJ U^-^ (j* La Yj^^l) JJoic- J jtijLa jl jjoJl 
j 1 g al . : "KI ajj i <n< j TCP/IP UJ^J^J^W «i*2"3 ^gAll Clll£jjjjjl *-x 

?l^J A^LLaJl JjkJl jL>j] 

^AJ)}\ cjVL^VI JAPjjj jA TCP/IP JAPjjj j^J 



-Lul^J 



TCP/IP CjVL^jI jli jb^Vl e_il&t J j cLulIk JjSjjjjJI I j* 

a ikHuLaJI jx (J^.JlJ (Cl jj-i -i^ U "'.' (_Ll*J 

'TCP/IP Jj^Asj^ LS^ *^& CjKh^l £_« <_)£LLs Aa.1 jJ La Alt 

4_Lii^a]l (_g^kVI jT'JJ.'"^" *3^-^W (Jl'-^V lt^ ^J-^- j*-^ LP- 

j^Lk (jx CllJjlJVI ^-3lj-« Jl U^JJ-^Jj' Ajjt >^i jl Ajla all t^I&Aulj 

Ailxla jj£i J3 <_j£LuLa]l a JA (_JL« jli iA£jjalJ JaJJ^aJl t^ljLj^ 

.TCP/IP JAPjj* ililJlJBb 
jli ajlui lA^ ^^l^ <jL2lujl jl (JLoijI ^rXwVi jj^aajj diij (_cl J 

JJJ CJ^U,ojlll 4-aXal (jx jStlll jA ^KoLaJl L-il ui&V Jj^l SjIaaJl 

t^Xoi jli TCP/IP JA^jjJl r ^' ; --' '- ih <.'-' CjjI£ jli S jfaVl 

AAC. 'Ping Sl-ijfl -I iklull jA <KjjLaJl t_iful Jl <J_oj-ia_aij ^-?-JVI 

jjAijjJl jli (Parameters ) ^JLak* jl jjaj ping j*i aljklail 
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jljk. Jl Internet Control Message Protocol (ICMP) 

j-al jVl ^j-i ^ial '(jj o^j jj-%j ls* Ping j*' ^l^i^'V 
www.example.com J-ifV! f Ping www.example.com 

C:\>ping www.example.com 
Pinging VENERA.ISI.EDU [128.9.176.32] with 32 

bytes of data: 
Reply from 128.9.176.32: bytes=32 time=94ms 

TTL=242 
Reply from 128.9.176.32: bytes=32 time=76ms 

TTL=242 

Request timed out. 

Reply from 128.9.176.32: bytes=32 time=81ms 

TTL=242 

Ping statistics for 128.9.176.32: 

Packets: Sent = 4, Received = 3, Lost = 1 (25% 

loss), 

Approximate round trip times in milli-seconds: 

Minimum = 76ms, Maximum = 94ms, Average = 

83ms 
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l-igi cjjIaLi diaj J *Aui u^-uij l^jiuijl ^jlll ;»3^' ^.J 1 "^ t ^ J -^- c - l^j 

i*l <J IJI U tjSLiJl t> JU\ j {A* TCP/IP JUojI d J*^ 

J U£ Request timed out. ^^j J& J^^J jL? f _pi o^ 

jSsJl (jx a.li.1 j (jSJ j (JxxJ a£auijI (jl ^j-isiJ l-igi a^lcl (JjjLuJI (_JlfLoJl 

a^A J j t <_j£Lui« (jx (j-jLaJ ' a^frLiLaJl jUajl J til jlg-a. (jAJ jj£l jl 

— n 4-aLtJl J iklail £x jSJ j Ping J-«Vl - 1 ikloil .ici 5JUJ| 

ping -n 30 : J^ilt >>Vl ^i«i ^ jaJl t> jj£i a^ J^jV 
A^jJl/jl^Jl Jji-> 30 J^jrf 192.168.1.1 

IjjjS SjjJI J J^ ^1 ^>Jl mc jl£ lli 192.168.1 .1 
Jc U jllx J (JSIj^x ij*.j Jl a jIc j^j li$i packet loss 

^ ■«» jlfrajl Jc (_jiLiJ j a£auijI 

J*j I V Request timed out. ^JUjj ^ >Jl j* <_£ ^^ I J] Ul 

ji t*l jUa. Jc TCP/IP <^I^L) 4-kGjx jj£j J3 4K.*nll ji 

(jc. ilia-ill (J-? - * c3jj ' u " J <t ^.'"'" Jc- _>^l j^-?- £-* ^ " "' " 
^jjl ajjaajl Aic. L_aiijJjl *_« t-JJJjlllj AjJUll dlljJaajl *_ijl c^KjuLaJl 

; Uak 4Jl_ui j Jc. LgJS J i araJ 

tiSjU^ J TCP/IP ^W^j j^V Ping j-Sfl r Jil*-l -1 

ping 127.0.0.1 
ping localhost 



Jc ciALaa lili ciijU^J ^jLiiUll jljj*il 127.0.0.1 J^j '"'j^ 
jj^.j Jl jjjou l^i (JjSjLuJI (Jj^xVI -^1 \?°"'"' aac Uak ajLuij 
^5Laj ^joia Jl 4+ji U^IjJ j TCP/IP ^1^1^] J 3K*" 

.slisi TCP/IP cjbl^] 

.a£jj£1I J tijU=J IP jljJc £* Ping j-Vl ^^i^l -2 

J 41 J^i jW l£^ IP j'jj^ £* Ping J-Vl fJaiJ -3 

3 ik Ji tsbSjiS 
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ajIjJI jl router <+j*U IP jljJe ^x Ping j->Vl ^1^1 -4 

a jj^Lx Jaijjxll JlgjaJl jljJC jA j ) ^JaljlaVI gateway 

DNS server ->j>> <_£ u'j^ f Ping j*Vl *AkU -5 

a i iisl\ Jl A^.jJ3 (JjjUxJI a JA lJjxj V '"'"'^ I Jli ctil&fui Lg lc 
a JA Jc. L_sj*Iill AjIj^ J_u,-iUj Jc. Jj. ^^U /yiljll 

(jjjUaJl 

' : ''j^j dujaJVI Jc a^&xI (j'jJc- ,*-<« Ping J-«V - ^"' ■ ul -6 
^i a , vVhnJ jljiaJl <jiii ^ PathPing j*Vl ^^loil -7 

(JxlSJI jLuixll (j^a^)*j __)xVI l-^A (»J% '"'J^ cAIjLuiSI SjJaaJI 

til! TLxjuiI Lax ' . tjlU*ll ajjjxll j til jU^a. (JAJ [)■ aij (_C^Jl 

, jLuixll I JA (_1 ^KjuLoJI La.^C. *2j (Jill ^ laSllI Jc i_Sj*j1Lj 

' ■ "?•"'"'"' *^ dl3jJuijjfLlx ,*^J-« LP-* * JJ3 '*"" |*^lj-<"l ^J <a» ; ; A lap! a 

(JjLujj (jic. jl^alujlj '"''■ ^^ I Jl lo^J t LS -Lal $l^)a.l£ Ping J-^J^ 

*J.l& £-51 jxll -1^1 £-x Ping J-«VI -I I^IluI <UjLa_a AJC. Uaa. 
LAlt u (j-a iSol] (_£^>a.l (JJjUc. *-x 4 1 jl a all ajlfrl llLall (jx (jjfLlud 

aKUI 

jjSj js ^KAxll jl ^^iaj I j$i jdj^Vl jtJjJakll tlK diLia I Jl 
DNS c&L&a c^ 3 ! f^ J' ^j 2 T^ 1 -"* j DNS -j 4-Wj>> 

IP jljJC *_a Ping J^Vl - v ^*' i nl Jl ala.VI I JA jx jSuil j ;aLbl 
<SLaJl a JA («i diajaj I Jli *ijxll ajoil jx V^J JjjuoSxJI *i&xil j^^xiijll 
(JSLuLa (jx ^LstJ AjSUllj tiljl (c-^H! '■^ Lka. (JjLujj Jc J i araJ aJ j 

.DNS 



4_La^lx 
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4->a Jl) nslookup sbl ^iiU ^Sj* ^V ^Jl IP jljj^ 4ij*-*l 
a^.j^i SiaL <__£ C(3slj-« a* i g»t pj cmd ' . "^ j Jj»-u£<1ajI Jl 
nslookup site.com : Jj ^ j*VI s-uSI tdl j^i^ Jll jJjty 
^L_ijlkJl ^jJl (jljj*j site.com JI-iA^I t* 

tiljli AAxJ Jj j-a J liljl^a. jyj (JlujaJVI ( _ 5 -lc' <KjaLa Jj^.jJ ' " '^ uS I J| 

tracert >»' ^A? ^j Tracer oute sbl ^l-iiU ^kWi 
JjiLLiil ^Ping j-VI Jl* www.example.com 
aJA ^j2j cCjjjliVI Je ^jJl jIjj*j www.example.com 

<5 ill L>*3^ (J^^ f* L>° J '— ! ^W (*3^ L>° A-iuiiui jLuijb al^VI 

j liljlgA. jyj jLm-all ^>JC (_£^}kl Jl 4_LkJ jx (jliijJVl OJC AJj^'hin 

4 loSllI j iiiJ^iS jjj (jiiliall j-ajl jl dlka-V IJI ( ^j> aLall aJijxJl 

jl J*J l^i 4-uiLLaJl 4-LajVI JL j-« J^^ JJ 3 ' jlnLttll ^C- JjVI 

I j| Lai iAjla JxLtJJ ^cill ISP ^ J^V -ij j-« J* <Kj^La]| L-Ui a 

(jl J*J l-l^-S jLuiaSI jx 4_aj2La Jalij J *_L jjlkHSI (jl '"' U»-n.V 

j 4jt-a JxlxJJ <S ill CllJjlJVI J jj-a j' i^B^fiuj (JjLkj £■ jUv <Kj^LaJl 

I jLulo - ikj ' "j ^kl A^j-a jl^oJc ' . llL .lie. 4 lSjoLaJI a^A ilkj ■ a 

La Ldlfi. ^KAJl jli ^ i all £ a ^jLlJ Ja*J AajLuJI t*!j| jLukl dul£ I j| 

jjjL& ^?.jj jl^i. jl Firewall l£ j^j jl- 1 ?- s^jj^? ^1*^« jj£j 

cjL^jJI Jl. network address translation (NAT) a£^1I 

Laj^x A L LmlL aSa ^sjL jl-i^. 77-aljJ l£' - ^** > ' "** iluS IJli cdiLljJl jl 

-la AjIjj jl Lj^jx a ikj ■ "**' lluS lj| j Aj-la. jx JL^aJ^I 4-!jLa~a j 
^nll i-^li Nl jjjlaJl dujlj^l -iakj ajjiL-a jL^iJVI "-r 1 ^)^ J L% jjLai 
'Li.jJ (_J (_jjo£| jjAJJj ^a ^>3j!LaJI (_CjLl!l jl^aJI a l^J ■ "**' duS lj| LaJS 
CJia.j I Jl tSUjA j -<^-'H A^.j] ^ JL^jVI ^J"' CJ^L^jjI lla^a Jl 

Fire walled jl l^j^ jl- 1 ?^ V 42 ^ W^ 2 ^ ^jj^ JL-ojVI <jj%I jl 

JaijJal 4 UU..M j C(CjL jl^i. - l^J i uj t _£±iudl fc^lil ■ aSl jl /g-istJ l-^i 
jj^ajL^ik jli.1 J JLuojVI A-Jj2jI ( _ s -lc ajliiJ j-aJ^I j3^W 

j 'Advanced ^-^la cjI jUk t_jjjiJ Jl <^.jj ^j Properties 

*_LaJ till j j jL^aJ^I A£jjoij jJjjJXaSJl AjLti. jc a jLaJ^I Jjl tillJA 
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Protect My ) 4i» i^ll jl ^JhI t> JJj^f^H li* J) cU^jll 

Computer And Network By Limiting Or Preventing 

■*4 '(Access To This Computer From The Internet 

aIjLuiII dil jbikVI jjfi* 4-^.jaII jjl^J j <_CjUll jll?-ll J-ac <— sLL| 

(JiiJJ V LgHaJlx-a j l& JJ^aJ OxJ j 4j£jaLall ' -Ujoi Jc L_S^)*lll AjAa. (jx 

4j jjt-aj (5 ill 4-^.jaII j (_C jLul jl^aJl Jj*-9J -^*J (j' 

;JP (jjjUc. J^LuLa jj^ikjjjj 

ti^n<u - 'i Jja. ^J^.1 dlLajla-al AAjJa^h JP jljie- Jc e_S^>xlll 
<Li.jx J j jjal j-a JaijJal aJ Cmd ' . '"'^ J Jj» "~'l<l.ljl Jl I— lA jl 
AliS AJC. till j^ jaAui ''"'J^ 'ipCOnfig ' . i^SI J3 ^J ■ ■' (5 ill J-«ljVI 

<jIjJI j subnet mask 'DNS ^V 'IP jljJe : j-Vl li* 

dlLajla-aJ due. J lil Lai 4^-fLluill tillL^ajV ^J^l J^V I gcttCWcty 

ipconfig /all j-VI fuiiUi ajI^^j 

; Jj US Jl i aJ^I JSLSLa Ja> J tihcLuy J2 IP jljic Jc L_sjxSll 

J ^ IV 169. 254 .xv : J^l li« 4j^ IP u'j^ u^ li] -1 

Automatic Private ajjI^H ^.UJl IP 4jjk^ a , vVu . M til jUa. 

DHCP client ji J»j liA j IP Addressing (APIPA) 

DHCP ^j> Jl J^^jll J^ J^ J^ ^J^H (J-alaJl 

jjj Jl i ajVI (jx (ji^Illl tiLlc <lLaJl aiA J cJP (jljJC Jj. ^.^U 

ASajuuI j liljlgja. 

Dynamic Host Configuration Protocol (DHCP) j£*j 
.iic. tSljUaJ t5 £ : i«ljjj IP jl jjc (j ^ij . ^iVi (jc. JjIolJI ja server 

KuVll Jl tikjlj 

aJ j AJUll JJjUxII llllc. j aa a (_£.1^.| Jl """'''J IP jl jit jl£ li| -2 
jUiJl jl j)-a oStill tilllxi dijjljyi 2< > t.* J| J^j^ajJl xJaluu 
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jx dujiJ^fl dlUiL (Jjj^JJ ajJL dujiJ^I a£au!J t^liaJj jfc jjiuixjl 

: ^ (public) ^ IP u' j^ J 1 ^ JW 



10.0.0.0-10.255.255.255 . 

172.16.0.0-172.31.255.255 . 

192.168.0.0-192.168.255.255 . 

^jifill jl ^ IV 0.0.0.0 : Ji ^ j^j oljiJl j^ I J] -3 
L5 lc. jj£x 4j£] j (static) ^^ IP u' j^ ^^ ^ j' ^ j"^^ 

ajJCL^ t*lli j ^au^Jl subnet mask ^iVu . n tSlji jx ^b -4 

' -la^j a£auJjI ^gJc. a jg-a-VI Jl-J IP j^J^- £-« j^3 . IP jl^^- 

» j^?-' ££*^ <LLkL« subnet mask j 4^1 JiiVI <j! jJI jjS2 jl 

J tajj AljUaLa Uiajl jj£j jl ' -La^j A£aui!I ^Jc jig-?. <_PJ IP Cflj^ 

V 255.255.255.0 : subnet mask u^ '^ 'subnet mask 

a jg-a^U IP LiJj^ c ' r»^j' L>* ls^J*^' ^-^"1 llllc.jxa Jl jl ^j-A^ 
jl jisJl Aj^J (5^jI jlg-aJl ^Ijxi AJjl lalx jj£j jl ' . '7- J ' J '"' < \'"' Jc. 

a! ip jjljjc >i jl«^ ^ Jl^V 1 t^ 192.168.0.83 

IP jljk, «4L, (^ill jU=JI j^J j 192.168.0.223 

jl£ jl j£J j t A£±ill J 4^ L_i>Ul ^ jia 192.168.1.101 

jlj&jx^Jl (jyJajj jl jii 255.255.0.0 : subnet mask 

jj jlgjajli Ijgj j a£auijI Jc a jg-a^ll IP jjjUc. ;»Lajl jx jtjJjVI 

<jljj& ji.1 jU^.£_« jL-aj^l ^^"unj 172.16.4.56 jljj«-!l 
J) gateway ^ijjl J ^ V J <-jaj US 472.16.83.211 

Ljajl ^jA jjSj jl '.'•> /'"'*' j*'*'V^ Jl J" JJ>" .- v *-**' ' "J 4-a.jx (_£' 

.(subnet) ^jc^AjI a£o>juI (__y^n Ajxlix 
: TCP/IP cjbl^l C !;L^I 
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Ja.1 L_ija. TCP/IP ^ljl Jc] (^ 4K,im t> ^Uj ill) AS Ci& I Jl 

;lfr»-Laa. jl AjltSlI diljLikll 

^yi lllfrj IJI 4j^aLk j "(Jl .^Vl AlliJ jl.ic.1" ^La-« (JjJLuiJ ^fcl -1 
4j| (-*! ujj La T^iLjJ '""■""■ '"'■»* jl 4jull*Ull dlU^C-Vl jL^I AjIaC. 

AjSauiII dibl^cVl ^ jjc. ja (jj^j (jl jS^ill j-« 

?CjL aJ Jc j£jl aJ (jLk^iJVl A£jjuj CJ^fL-ajl ^la a ^-i <jL_*iJVI 4jj%l 

^j2j jl <ill jlaJl t> <ul US 'Support ^c-ill s-yjf 3 l^ Repair 

• _>*' j' <!>■* Ls^J ^* V '*'"'.' _>°l J*^l ^^J - * j -1 ^Jj-^J ^ ^g oil oj^JJ 

jj jx j- IP jl jjc. Aj^ij Lulllj f jiL t^ill j Ipconfig /renew 

.DHCP 

Address Resolution Protocol 5^^ ^ ^' J Arp -d 

.cache 

.NetBIOS name cache J^ -^ l^ j Nbstat -R 

.DNS cache c**t <»j% l£^I j Ipconfig /flushdns 

^i jjjjj^II ?jJ lW^L ^jIj ^ill j Ipconfig /registerdns 

L-Lulliall DNS J J>* 



Jl l_a ij jL illj j TCP/IP lIAAjjj ^^ '.y— r ' m\ -3 

ijj La ' . uSI j (JjjLuS<ljjl 

.(jaljx Jai^l ^ netsh int ip reset resetlog.txt 

:DNS cjbl^j ^5L-a] 



694 



j»Ujl Jl *Jil jxJl elxjojl 4-a^.jJ jc (Jjimxjl jA DNS ^jj-* Jf^J 

j i ^ » , u-< ji t_±a>j jli <uiuiVi (j^ 3 *^ ls4j W^ j 'IP tlyj^ - 
:DNS diljljc.] J ^Kil« ^j^.jj i-<« * | j) liSjUi&i 

?\ ajjojUJI DNS <^j> Jl TCP/IP ^bl^c] j^j cJ* -1 

ditaj jx j^jbc j£ UJ^ u'j^""' 1^* j ^W^-i J ^V 

A±jj J]l ^ ^x A jl^ J TCP/IP ^H J DNS 

_4jlx jxlaJJ (_C Jill ISP tllJjpJV' ^-«.ik -^J j-« L$j 
jx 4jtx jxlaJJ (S^jl dujAJ^I d)lx.lk -Sj jx LT^-*^ 'J* "2 
Jx^l fl-lklaL f3 Jl >J I JA JC ^W^-S J ?DNS L^^ix 

jjij I Jli c<ia& jx j£lii] DNS J j j-* <-l^ u' j^ £-* ping 

d)tal.icl jx AiiikJ *§ tL-JJa^LiLJ V DNS ^tajj-a ^ U^ ^ 

.TCP/IP 

Ia jjjj Jll *Jil jxll Ajxii Jl jp (jjjLic. £«■* J ^txl^ill 

-ij jxJ jL^ajVI J .- ^IlUxJI dl3jjl J J ''"'J^.' liljLj-a. Jc 

j S^i.1 j 5JLi. J V] V°" I JA j *Jjx]l sjJ 4_A2k j] DNS 

Lxx ^-xiijjl JP (jl Jc JJJ»"'< ajjjxjl L-L^Lna ajjL (ji ,^-A 

jl Jc (jl L_nj uj *Jijxjl I^A Jl <J_jj-i3jjl jx tilxix Jl (5^jJ 
i Jj.laJl jljJaJl £x (jjijj V ^jW^ L5^ ^J°^ aJl (j-aajJl IP 
I^A Jl 4-^.jJ CAJ>uiijl ^LxUjJ 4j( jl jjJ ^Kjuixjl a^A <jaJ 

; jj.iijl lla a <jklj lla Jl 

(»S 'Hosts « — ii-Jl ^h i^SLiA j System32\Drivers\Etc 

j^.1 (j^ajj^j jj^ i^i jl Notepad « j^iJl fl-iilmb a jjj=4? 

ls^^t 1 IP <j' J 41, U \'"' ' "I J ' -IjUaxJl *Jijxjl jc. 4ji '*'■*■ jl j I 

.Aj^aJl jljJxJb Al ajSsl\ 

• a CLu J±^\ Jc jJ*x £-2_J-« Jl (J_jJuiajjl J Cllliuja (JA -4 
(jaJ ?(_£^kl a j^.1 Jc (j^Luix jj-iJ (j**^ A^jxjI jl taijli 
;^>xljVl ^>a jx JU]I JxVl - iaJ ' ul <KjixJl aJA 

ipconfig /flushdns 
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( _ ff lc ClljLa. ja (jj^J (ji j^jl j«jll 4 lull mil a^A AjI^J Jl JjU I jgj j 

cliSaj oa jjSI jl ^^-Lajl ^£1 j J lalll I j& s-uljik (JfL dikvl oa ,JI 

(_£ jij 4 lull ui A-« elllll JI j ^jIcJ TTjL^a 

X] i . La ail {£. j^i.1 
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BIOS Features Setup 

CPU Level 1 Cache : JjVl V-^l 
Disable J Enabled : ^j^ 1 

(_gjj '""" (j_« (J^J-^ a j£IaJI (J J l-"»"' jl Jjj £ all 4 j i^gLa 11 aAA .».lklLuiJ 

. Enabled ^=1 J$ uj^J ^ j i ^Ki l aJA j JjVl 

,"Z"^ ? * " 4-Cj-ui S.iLJJJ (jj^c. jj (j-aJ l.l_a> a 1-iLa 4j, al ail a.!A _>A*J 

aS ^l (jl LLJajlal jjj t (j-aUl Jl-C- ^J ^ 2^l-3t-a pl^>Juij <LaLaJl (jjJ 

jL^Jl cUu (Jo^lj 500 <JI 400 t> A^JU-a Ac j^ a jb j JjU 

<_J-axj a! jL$-?Jl (jli Disabled WW l£' ^j.^Kll a ja JaLxjj <jli 

2 .- J J**'*' J.' '"'^ ajl« ail L-lLajnal jj " l^LuLaJl ?c ■ ajl V ^g-^J J -^?- U^ "'.' 

^j, a | A. II o^A (JJ laaJj 3 jl 

CPU Level 2 Cache M^ ii~\il\ 
Enabled, Disabled :<^J^ 

(_£jj_uiajl (j-a <JJJJ-^ aj£lAjl (J«aj ■ ^^; aLili LaJ 4jl_ijLa LiA 4_!jlj La 

.JjVl 

CPU L2 Cache ECC Checking :*3tell ^s-UJl 

Enabled, Disabled :^j^' 

(jjli£j| a j£IajI (j^a_aJ S^-j-* 1 U J *""**' Jl U J*'**'.' Aj_k^aLkJI a^A til! ?ca.u£j 
jjjj JU ^ tSllJ j L2 ECC <^U^kl <> £iaj j ^jfill ^ jluLaJl 
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'**<■*. y j a j£IaJI ^j a a 3J l_Sj_ui LgJV ^ J ■ a) a II aAA j jt 3J 3 la all jx 

ajJJ jL2 S jSlill (J 4j ja-all CjLLnll ,J dull Aj-iLai *Lka.VJ j& 

j—S 4_^La. j jl frail <_J-a£. ClsljJ SjLjj <__$ -3 uU Lax LjjUuj Ifra^L^ab 

_p jSjll ^lala-all f.l LA. VI AaJU aj ,»jli2 ^Jlx-all Xcjjji ajbj AjLa. 

(jl (Jj-£j ^j'" - ' . ' (jjf A-b aLaJI a As (JAJaaJJ jjxjJL jj" jaJjoLall (J^a*J 
|j_A (jLi ^ IjSaJl Lg -k j ( J—laill pljl jj-ji J llj 4j_j^LaJl aAJo (_J_-aC 
<_LaC ^^.3 j u&alll <_LlLLa 4_i-iaLa. j la a 1 J jIasj V aj-C jxll (j^aLiajV, | 
4j L^gLaJI aAA jl j_J L_l maj liLlJ <jii}J j 4_jLu j-a Aj j-all j jLfraJl 
aAA (_J_lLa*J *L_a A ■» aLlS i ""' L-ax J-J^l ^dLx-all <C J_ul SjLj jj t^Ll ?T-a_uiJ 
4-L aUaJI a AA JjaAJj ?c ■ aaJI Uli l-ifrl tAj-i aaLaJI 



Processor Number Feature :^jl' ajj^UJI 
Enabled, Disabled :^j^' 

j c3 ,* J /'"'.■■ 2"'-*-* ^-^ (j^ U' 4-JLa. ^gi JaSa j-axj Ajj-^aLaJl a AA j 
j. Itultuill jaS^pl jU^-la) J a^.1 jSj 4ja.jLa. ^Lxl^il ft-a-uij liljli Ifrlj* '**' AlC 
jJo til aJUm jl jx jSllllI ^gi Cluc.j I Jl aAlLa Ajj^LaJl aAA j ^cJlx-all 

• 3 fJJ% 4A9 t> 

Quick Power On Self Test :^UJ ^LaJl 
Enabled, Disabled :<^J^ 

J^ uii (*-^J-^ y 3. p^-a) j' UJ» "'"i <c^>jaj jli a jj-all aAA j^xij Aic 
?c ■ <nh j t (Jjt mill f. Aj Clsl jLiia.1 (J^a-sU uA,*il l^jaj tiljj j JajaOx 
jl frail aAjAa. f.\ ja.1 jl L_slA*_a (_cl AiLjal Aic Jala a JJ-all «Ao (JJ LaJj 
(JS ulj (J-axJ jLfraJI jl jj-iJ lj) Clll j-a ^ ■» ■ aA (Jjt iVn'l jlj^J J*J J ' 
A-Li alaJI a JA (JJ»ij ajlcl j£-a-all jx 1 g lla Ala. 

Virus Warning / Anti- Virus Protection :4^LJl Aj^laJl 
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ChipAway J Enabled, Disabled :^b^ 

lM u-* partition table jl boot sector JJ Jj^jll <Jjb^ 

*_-« CjL-lujj^AjI j laa (j_a ^ jl aail Aj i^gLkJl aAA (J JaJG a jl_C <_J_i_iaij 
J bOOt Sector 4-jLaaJ Jala 4 ■ a as a 4 j > ^iLkJl 4.AA (jl 4_la^La 

.<_££ ^iLaJl ,_>aj^l o^ j partition table 

(jiaju (Jja uaj IgTUj jLsJJ ^^1 j l—ljjsjl ^j *-»» j A-Aj al aJI a^J j£j j 

; (JiLa £C-al^i!l 

_ jjAJjjjl J^C. | TpaUjJ -1 

mL ya\jhl\ (j-ai>i ^J JJ -2 

j aIjLuiSI ^lxI J-Jl UJ* uU (Jj3 LjSj-a Aj i^aLaJl sAA J j JajQ J' Saij lo^J 

^L^aj-a tiLal ' -1L ^-" (j^ajSlI jl£ I jl S^jUjI 'LaJOC. <*j. aLkJI a j& _Jp*-> 

o"j^ L5-^ l£>^ l£^ jexternal controller ^-J^ (&<**} 

' . 'J ■ <aj J UjVI c^J-^r' LS ^"'J ' " (J^JJ-* (j)l— 3 JLjjLj j 4_J (j^aLk 

; (j^al jl^l a.}A AlLal (jx j i ' . Ih all (j^ajlll 

SCSI. 

UltraDMAlOO j UltraDMA 66 

3-^U. (JjUj j^Jt (^j^jmotherboards <»Vl cjl^jUl <j^*j 
pUacj j cjLojjjji]! a\jjI^J jAji^a j^£ ^gJa (_£jl^JChipAway 

^_i sAjUjI 4_-ojJC ?c J i aj LiJajl Lgi£j J C ' ■ " ■ tall (j^aj^ij Jj£l AjL^Sl 
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Boot Sequence :<*1^ a^UJI 

: ^j 1 ^ 1 

A, C, SCSI/EXT 

C, A, SCSI/EXT 

C, CD-ROM, A 

CD-ROM, C, A 

t> j±A^ l*~>J Jftl ^ <4il u^ I J] D, A, SCSI/EXT 

(IDE) t* 
IA^ ^J) dOS Jfrl Jc 4^3 jl£ 131 E, A, SCSI/EXT 

(IDE) tJ 1 <> 
£>> t> aJ^ ^1 jfl ^J Jfcl ,> 4pl jl£ I jj F, A, SCSI 

(IDE) 

SCSI/EXT, A, C 

SCSI/EXT, C, A 

A, SCSI/EXT, C 

LS/ZIP, C 

(^^AAjl jj-a AJJJ <_£-^ t -r 1 ^J^' >A£^ LS^ (jj^ ' ..^"*"' '^L-iaLkjl a JA 
CJJjl I Jl 1-lgJ i (JjT unll alJaJ (J£. ' : '<^;'' (JjajuSlll AjI.1j -^c- A£luu (jl 
l^ljLfrV (jl (j^al^lil *_<a (Jat-uiJjI IdJ AJC Cliijjl JJ3_aJ (j-a J-12 jj£l 
^_a jLfra. (Jj^ ' ; '■■ ail (j^ajSjl jUaJ jl ?c i ajj Ajli Ala. (JS ulj (_>a»-j 
(j^aj^Jl j--aj (jj-^J ajLc j (Jjt uujl al—laj j-C ''"' a-Aj| AJC t_JUJjSjl 

SCSI p j-J lH '.'^ "* u^^ - a^j ■ ""' dij£ I Jl L«iC >* '.'^ -^ 

. JjVl JWil j* uj%&CSI Jiila 

IDE ^^ U^BP6 jABIT BE6 l£- r Vl ^Ujlll o^u 
jl jl?j aJLJI alA ^j t r Vl ^ajIII ^ ^^ ^LialController 

?r^ iin jUaJl I JA jEXT J* •^•^ jL^fSCSI _A^ J-^ LPJi^ 
jl dlJljll lilaJb J »^iJ-aIDE '.^ '^ L>°J-^ CM p ^iVL-J jl frail 
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dlJji lil Laiu 4-ajlSll ^L^alaJl Slcl jx l-laj l^.wl IjAaaJ jSCSI 

.EXT jaia 
4-£i*j* ^ j Boot Sequence EXT Means :3_U2Jl a^UJI 

IDE, SCSI: ^Ij^l 
^j i aj 4_llaJl a 1a ^^-aiEXT J ^ H aLLuJI a^LlII <j* cjjla.1 I Jl 

ji ifjJljJl lilalb J-x-aj4DE (J^J* O^ £^V' ^ U^ -»"'^ 1 ^^ 

ai& ^ide j 1 "'^"' j' '^j^-- * * ^ '"*- j ts^^-^V c^"' "^ <^* t^' J^' 

lAAJc jSCSI CX>>2 l> t^ 1 ->* S^ 1 J^-^V 1 J ' V^ 1 ^ 1 
(jJala 4_l£ |1a jl j£lj j t^j.^laJI oIa ^SCSI J 1 /'^ 1 ^L}1& 

.BP6 jABIT BE6 £>dl i> r Vl iiiuJlL 



Swap Floppy Drive : 4*^1 A^liJl 
Enabled, Disabled : ^jljtjaJl 

Ajjj j <jj^i jj^al jal til^a-a (jx jj£l liLoJ (jl£ I j) a-liLa 4-Aj aalaJl a JA 
t LjjAj a^iSLal (JJ-ifJ j jlgaJI Ttji (jx V-iJ P^-l (^-iLlajl t-liijSjl (J^-^ 
L-aiiJ B g .' ' ^,1 ' " A cK 3 ' J-^l tilj_a_a jLJ 4j_k^alaJl alA (_)_Ajt-3J AJai 
a.l_A (j_-a a il '**' ■ "V I LJ-^j J ' A J-* B (J- 43 ' J-^VI J ^ " ^ .' ' ^J '" 
(j^ajj (j^ J ' *° "a a - a a I jJ (j-al jiil l£^)a_a i^ij-iJ (jlS Ijl 4-b al aJI 
a la j La£ j ^LiUl (j-al Jj^l '^J a -> f^aaj LSal j^s 4 alaj (_cll QAx uSjl 
j£-aJ l.l£J t Jala (JjVI (J-ol J-SV' tiljja-a (j-a £-^ <— ij-ul O^J^' Up 
?r-a_uu La^s (j^al jJV' dll_S^)a_a L_lijjj jjj»"'' Ajj alaJI a^A Jl £ jaJjl 
_1_LjA1 jijiaJl JlAJjuSII £.1J (J^J^ ^* (3^lj^"l ^^ja-aJl Qm p^laVI-J 
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Boot Up Floppy Seek :S^Ul A^liJl 
Enabled, Disabled : ^ jLpi 

£yc eiuaj f.1 j^.1_j ~j' a *j '■' (_jj:j_njl (jl_S Ijj 1— <ui UaJ lu 4j ■ ala II aAA 
ajLaJ il»' >»j ^J I jli V J Jj*-uu]t IAj .lie 4Jj-aJl (j-al jJ^I tilji^a 
'^j a a (_£aJ jLS I Jl L_<ui J."^J ■" 4_}l L^a£ 4 L_Lk ^JLjuij j^JaJ-ud 

o-lj^l cjl£j^a J£ J ^ j Track jU. 80 J 40 u-1 jftl 

.Disabled Ub^»"' 
Boot Up NumLock Status : j^ M^> A^LkJl 

On, Off : ^Ij^l 

^_Jc. aLSjVI ?M*ll S ■» A^.jl <illajj (JJaJuSlI I.1J Alt <*j. aLkJI aAA a£aAJ 
<Li._&J ?tJjl_La (jl_a Aj-k^aLkJI aAA u^*-^ •£&■ *— i^^VI 7^ ° " 4-^_jJ <j^-«J 
aAA (J-aaluii a jj-aJl a AA J J LaJ AJC LailJ t JJJjVI .* . ' Q-axlui Alj^\ 

m ^jJojaII A£^aJ -^^"''' fUjlLajl 

Gate A20 Option : j^- ^st51l a^UJI 
Normal, Fast :^j'j^' 

1 jji a jSlill <JjitlA20 *M jJl ■"' ^"""1 Sjaj< Sj.^Ull a ^jj jj^ 
(JjjUj 4 & J^? * (jl-SFaSt UJ-^ Aj-k^aLkJl aAA A^Ao) AlC tllubla^La 

J-ac ^J ^nm ^1 ^Motherboard Chipset <»Vl ^jUl 
4_i.jJ x^-, « jliNormal uj SSl IajIac] ii& Laiij cA20 *Mj^' 
4_j| jJl <_U& ^s-a ^v\i "1 j^ >*>Keyboard Controller ^ili^l 
^ jjkj j (J^-^OS/2 j jj-HLs J j» ""N lt*'-^ £' '-^ J 'A20 

Jl g-lSaJ '"A20 "M jJt (_jl— 3 (_jJJ_o-njl (J^Lk (j-a (« "*»■ Jl Ja-alSl ^j-a 
j a AjAO Clll j^s (Jii^t'Lj j (Jj U»*UI *_iJaj Jl (JJ »'**'" ^-^=J (j-« U^-^f"! 
(Jj_k^ajj| f.\A (jx ^""^"FaSt UJ^-" Ajj-^aLkJl aAA jIac) (jli JtUlj 
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<1h Jt& t. J^'Chipset <ij>-M <jV ^WW^l tij* s jSt ill Jl 



IDE HDD Block Mode : j^ ttlfil! a^UJI 
Enabled, Disabled : £A jUiJl 

^5 i . iL ^.il jj^ajSjl (_]}-« a J^*J-a *_LLLa Qa dlULllSI (JSjj ?cajaij IgiV 

V) daULiJl <_J21j ?r a l in V («jH A-iiul Ajjiill ,j LaS (jiylj ^j diiij 

jj-aaij±ui j^jAill (jli 4 ;. al A. il a ^A u^*-^ >iJc cl^lj « laid (jx 

jl£ I Jli V J Sj.^l-^ll 6 JA ^jj jl£ I j) LaJ (j jj (_lL<all (J-ajSJl 

^j£V ' t '■■ tall (j^ajlll jl.le.Lj LjjUuj (jiijjJl ajjLj i u3 <Llk^aLkjl a JA *&Aj 

LuLi. ajjjlajl (j^aljiV <— UC.I (jl ala-ll A--a i Ajb^aLkl\ aJA (jx a jliluil 

4p- poj (1x^31 / Aji^jJ ^ w ^tl -n. \ \ a^A mjjlSlJ ( la ) i li 1 4 Lk^l^J i a^A a& li 

d)jljjL£ 64 cs^ U^jl » J aiJ ■ ■'**' A T lk^aLkjl a JA J J ■»'"'.' tilji alaJl *-x 

(jx *_jJadjou (jla I g L kx!L LJ Interrupt * - ^ *"* * <_p £-« i ^-%^ <j-« 

a^a.ljjl ajxJl ^gi dub 512 (j-* JP^I U^J 
jjAJJj tiLol (jl£ I j) j-A J JaSa aOa.1 j <\JL^ («i a jj-ajl a JA JJ laaU tdjlc 

j NT jj4>j <4i^ u 1 ^ ^j u^ j 4-^UJl a ^ p^ ^ ^ NT 
^KAJ l Jaj ^jliui Igjli Service Pack 2 ' .U" " j uj *^ '— ^ 

Typematic Rate Setting : j^- 4*jIjJI 4a^>UJI 
Enabled, Disabled :tiiljLaJl 

r-LULaJl Cllbj—kJa jl j_£j (J J * «aj a^aall J Aj—k^aLkJl a^_A liLS ?lx_ 



<aj! t^-St L« ^Ulia ^^Jc jxj li i^ cJ£_ilj U i ^"< LaAicKey stroke 
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•> '"*■ Lai t 4_i_^aliJl s.l^_) julillslLaJl j jilojLllI u/'J L^gLkJI Clsljl-icLj 
dlU^_cVI -sl-lkj luLj ajlj uJ (_^j_jJl (jl 2 Aj L^aLkJl 4^_& <_J_lLxJ 

Typematic Rate (Chars/Sec) : j^ a-ui*UJI a^UJI 
6, 8, 10, 12, 15, 20, 24, 30 :^UpJl 

(JAjlaSI l-Ufc (J«l-ij J ' ^ **''■"" LS - ^ U-^jWI "» ' u " -^-^ A_uiLuijl 
Aj_k^aLkJl (J-jtJj AJC ja-ka Q-axJ Aj i^gLkJl aAJfc j cA_lJl!ijl ^^-3 j^^PW 

4 a <1 mi l 

Typematic Rate Delay (Msec) : j^ A-uoLJ a^LJI 

250, 500,750, 1000:^1 jL^JI 

4_j^.^o] sj U.Vi"i (_£ jJl A_ljlj ^,'J"" .' 1— uitLa j-a jJl Aj L^aLkJl a.Ufc " -*■*< 
Lji , U Jl ^-UlLaJLj (^JxlaJl j-*^' j' J-^J I / "' l«^-j2 (jl (Jj3 TtAJLLaJI 
Aj-k^aLkJI (JjJtJJ -1JC la-aa <_UjtJ Aji^iLkJI a^A j t <_W^al ji« (JS mj AjJC 



Security Setup : j^ a*jUI aj^UJI 
System, Setup :^jU=^' 

J .lei tgl j-ui A_aK pUdJlj (iLaba A_La. <_i Jaia JaxIui A-L^abaJl fl IiA 

^^Jl a^U ^PASSWORD SETTING jj>^I a_*K 

A-UiLU^)Jl 
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A aK <_)La.jl tiLLa ' ^Alaj ul (Jjjj_aJ| (j^SyStSIIl U ,J 'J^ jiaj -lie 

^-"^ ui^Setup ^jj^I I jj t«l t jW>?-^ L$J £&} a^ys <_)£ J Jjj-ail 

Cllbl^_c) iJ A\ Jja..lJl dlJjl lit Ja-Sa LgjLkJ <A La 4-lilaj ui Jjj_a]l 

^JAlaJgiLaJl (_jx ft j^3 . _>^ ^ ""*•. 4-^ J^ U-*" S-lii* 4-Aj^aLkJl S^A 
li\£L_l (ill j la <K_iiLaJ| aAJi jjLaJ AJjJ J Jjj-ajl 4_aK dlj ■■'*' I j) Lai 

(j-a L*L.l] (jajJfll <jl-£ IJli JJJ-«^ 4_-aK (jLaJ til J a t_ALj La-lk- -1 

; aJUII jjj^\ ^-«K cU-^Award £_ j^' 
.(s y x z) ^-aj^Vl £-*Shift J^- ki . ;- .l L^shift+s y x z 

?tlij (jl_J Jjj_ajl ^ alS 4_j3 L-aJ (_^j_ll!l CjLjjla-a J^a^a ♦J'-"' ■"**' -2 
QaaJAj a (jtJJ-ui LgjjLa. j^—ll ^"' m ^gjJl j AjjLLaiI (jc. ' :- '^;"' j jlgjaJI 

a ua jl tilLui (cLj (jaLuijI Qjaa Qj-j u-^ajjLj ^ H i nij p-Sjumper 

(_g j la a j a aJ *^j °^ j-a^l 1-lJo (jjfLj-ui j 4 *°*'» a ft j-l\ J (_J-aju ^lau 

(jjjjjJI 

J J-^Vl (_LaJl ^^ js '"'.'.: a^-cl jjjjSl-aJl jaLuJI a aj aJ I j) -3 
lAA j IgJjlcl aJ (j^3^ L>* 6 jpil I g t i ',~ijM (_jx AjjUalll <ul jLj (JlaXajl 

_<KjJLaJl <_)aj !iLllS ^-^ U J^J ' " 

32-bit Disk Access : j^- 4-Lal^l Ao^LkJl 
Enabled, Disabled :^j^' 

(JliLlVLj CllULnJl qa C1ij32 U rLajoulj 1 g La 3J AlC Aai aaLaJ ft j& aj2j 
(jijpl jJL tiLlJ aJ_J j aA^.I_aJl S^aJl J ^cJlx-ajl Jl ' -lL tall (j^ajSJl (jx 
(jjj^l! l_«-a La^a-^j ^J ' ; '■■ all (j^ajlll (j>s <-^j16 ' "^''" LP U^j'j^-* 
(jj-uraj ^gJl <_5-iJ^J J-aVI I^Aj <• ^"Ix-ajl Jl a^a-lj <xij (Jiijj Clij32 
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jl a Ul (J_al\ - w - ^ uiLii CIlUlJI j_a J_a1 j^_c jYPCI J-S-3 e^' 

diLjLnJl (Jjj (jli 4j L^LkJI a AA Jj jgju AJc Lai cdiULnJl (j-a i -I^iLaH 

.el-iVI j_gJC Uiuj jjjj Lax aAi.ljjl SjaII j-i Jala C1ij16 ■ ; i ~'\; * u 

'NT jj-^J £— * -^^ U^ "'.' <_>&*J V AAiL-aLkJI a JA (jli (_£^£.l a J-a j 

. ^KoLal l a ja <_K <j£-aJl o^Service Pack 2 ( .U ' ■ "*".' u^ j 

PCI/VGA Palette Snoop : j^ *«*>ti!l ^UJl 
Enabled, Disabled :^j^' 

4_a'UaJ jiMPEG 4-SUaJ - la>J I ■'*' '-'*'< I j) Jala a^jia Ajj-aliJl alA 
^■^ i aJj 4 J >,-ibkjl a.AA pj-£j ' A iub1 uul 4_aUaJ ^Add-On ^ ' u " 

SjUK-^vi Sj£lUl ^J cjLajkJb r <^tt j t*!lj j jljftfl ^Llj] iAc\ 
graphics card's J^j* <> <^u ^1 j JLiLIill aILLJ 

t AiL^aJl SilkJI jiMPEG ^-aLki ^'Feature Connector 

ClsLaUaJl a^A JLa I J ''"' aJ du£ Ij) Ujija '"'.' ?c i aaij 1-lgJ 

Assign IRQ For VGA : jj^l V^ 1 
Enabled, Disabled : ^ j^ 1 

graphics accelerator cards ?y*Jb cjLc jj^ cjLa'Lki <_Jel ^ 

AiLkJl <> a^jli jj£V IRQ Alalia L_J]a Jai ->^"....V 4^U ^Ua 

CllU-ajjalj p ^)jjd-a AJiUaJ tiLol (jl£ I j) A T L-iaLiJl a JA (J^*^ J' U °J 1-^-1 ' 

AiUaJ liL^J (j^J aJ (j) LaU Jaj^la (.A*^ £^V ' *"• ■ U J ■ " 1 g " ^"•"' <jV 

(jjOJ AjdatLa iak j^a. Al *^ ur^ - *.-' ^ ^ a -^ UJ ^"•"' J' taj-li a^£ 

MPS Version Control For OS : ujj^I j s^ljll aj^UJI 
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1.4 '1.1 : ^j 1 ^ 1 

<J tAlA f$\ 4a.jl]l (Jjjl£ ji ^lla. (J Jala fdx-aJ Sj.^Ull 6 JA 
J jL^lkl ^A MPS ' £&*-• t> J$ ^ 4jW 

1.4 j 1.1 jIjU^^Ua j Multiprocessor Specification 

jkjA j * j i aa a 4a mj ^xj J 4 J^}^' ^^ ^J.""*' ft!^ 1 . 1 J^J^'' 

4jjl£-al Liajl ^>3jJ La£ 4ilia_* ClslaJl*_a aCll 4jiLjal dlU^cl 

PCI (JSU <j-a ji&V J-^ ^LliLuiLJ aC.ll 4JI La£ 4 !Sb2LaLa (■Lu.lalU 

_a.la.lj <LajJ ^gic- 

J 2000 jj-^JJ J NT4 jj-^J LP- 8 Alipajl (Jjt ujlll 4 aJaJI ' -llc-l 
_ 1 4 J^J-^W g ' "**" '-^ 1 .4 ^J'""*- "" J^-j' a& Jj ajjiknx j 98 

OS Select For DRAM > 64MB :uj^1 j M^> V- 1 ^ 1 

OS/2,Non-OS/2:^ljLaJl 

si^J <jjbj j 4_LUj ^J > < ^ JBM u-OS/2 J^j^I *Llij 

j_aj cJ^tJuS aUaJ tAlA jl£ j] j ajUiaL alaOS/2 J* ^-^ Jj» uHJl 

.Non-OS/2 Jiila 
Report No FDD For Win95 :ujj^1 j ^' ^ LkJl 

Enabled, Disabled :^j^' 

(j^J aJ J ajjfilLLa jl98 j'95 jj-HJj U^*-"^' j»UaJ a v^**< I ""' dlj£ Ij) 
jLiiaLj ?c i «oij 4_jli t 4_jj-a (j^al j_al tilj_a-a ^fll ' J 'jl fta ^^—3 i^L i 1 

<_U^J jIRQ6 (Jj^LjJI ^jJallaJl t_±lL luk jj^llEnabled 

aj_& (Jj Lkc. jl til_jV J-al J-Ja^l '^J a " (j-a-ai ^ kali jjO_JJj]l 

i^Sj^i^a tiL^J (_jjjjJ A— Jl jjo_jj_aJl ^jj_*j <j-iaDisabled ^j • ^ 

dsL£ja-a -^ ■>■**< "Disable UJ^"*"'. <-*UN< ?c ■ aaii La£ t <jj,a (j-al jSI 
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jOnboard FDC Controller r Vl W^ J^ AijJl u^l J&l 
Integrated Peripherals SUjoiJI ^j^I »^ <> ^j <J*i j^j 
jOnboard FDC Controller aj^UJI ^Jl ljUUI *j j^j 

.Disabled jL£*l 

Delay IDE Initial (Sec) :ujj^I j W J V^liJ 

0, 1,2,3, ...,15 :-ljLaJl 



Acj_ulJ aJ-J p^UiVI 4_lLj£. (jl (jjij_nll (j_« 4-JJ.iajl pljj^l /j-3 
t^Jj-a-a J' ' . ' "" (J^aj-Sll U-J-«IDE * j-6-^l (J*"* "■ (j-^ J '* J-^ 

^UaJ^lS ^j ualaJl sAA a laJ i iU I j$] t p^iVI 4_iLc. pLfjl AjIc. l_sj*j]| 

,_J_iia I Jli i A-jjIjO j^=^I ^-o^ J*?.' "M-^ g • "*" ' p^VI ajLoc. (j* 

p^LSVI AjLaC f.ljjl (jiijjjjl Ajic L_SJXJJ aJ J (_>oxjl-jIDE * j^^' • ia >' 

SjLjJ <j£ *_« jU>aJl p^-S|-J 31jl-». Jl «-« La.ij.ij 4_<uS3l a JA ^.iLjjJ f^a 

IDE »_H^I ^^ ls^- L^J^ W^ ^J*^ ^*-j* Jl c^J j' J' 

.p_!ASVI ^Lt ^LSl 

HDD S.M.A.R.T. Capability :ujj^I j i— l*JI V-liJl 

Enabled, Disabled :^jU=^' 

(Self J jU^.1 ^ jS.M.A.R.T. ^^ajL^JlU^I 
Jaj^.1 j J^ikj jlMonitoring Analysis And Reporting) 

jj •> ->■"'" j j^'"» jjUlLj 4-ilaill a^A ?r a l in t AjjI^jI Ajiil ja!I jc jjjIaJ 
(j^aj^ll 4_La. l_lil JJ Lgji La£ ' _lL tall (j^ajSJl J-lgJ jUaa.1 CLljOa. (j-« 
4_jLaa. J-J^l tj J '•*■**'' Aj_k^aLkJl aAA (J jt 3j J' Saij t A^Auill Jc ' _lL gJl 
aAA Jj«jj (_C ^j-J 4-^ <^-lV^a. tiSliA ^j£l j i l—lL ^-" (j^ajllj <j£-a^i 
j A£j_uiJ Jaiij^ajl jL$-aJl (Jjt ujj ajLoV jl J-^J tlsjA^. ^gjl Aj ■ al a II 
J-Ki CjULJl ^> aj^ jLja:jlj UUa.1 ^S.M.A.R.T jV I^J 

Lax a£j_uijI ^j-ic ClsLiLnJl aAA i_ial jj jlg-a. (_ci Aa.jJ V AJI A-a a£jjjJjI 
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t5 _lt (J-a*J ' - 1 i£ (j) 1-lgJ ( jl g-^-U 4_plj) V Uj*-"" Sjlcj Jl (_5-ijJ J3 
/Lu^aliJl aJA (JJ J33U i-^I'iK aUj *>K,m J I 6 jfc j^ (Jliulc j 4£jjlu 

Video BIOS Shadowing :<jjj^l j 4-uoLuJl a^UJI 

Enabled, Disabled :^j^' 

i j_ A i^a. mj aij Video BIOS ^J-aji*-a jli A T ik^aLkJl a j& u^*-^ -^c- 
jjL^ tilli j c a*j>JIDRAM » jSlill jl AiikJlROM S jSlill 

a j^l j (j-* * 3'*"'' (j-« W^J^ * _>* ^-^ J^' r»' J' a j£l J jx diULJl (jSj 

?CJ i — J i " al jJI SjSIaJI j-a 1$ j_a. jl i ±a j" t_J_AaJI jj-^J J ' (»JJ-^ 

aj Jl (3* 4A,j^jqiLajl CJLaJx-aJI jjj^JJ I jj^-^ " 

La j95 jj-^J (j-" 1 ^-^ 4-JJ.IaJl (JjT lV'mI 4 aiajl (jl ''"'J**- J (j£j J 
Lg-*-a j-alxJJ <J-J 4_uiLuijl <iUaJ Jl <_jj_k^a Jl (JjJjJllt a.lklluij V L&^J 
V it ^ g J ^""•"v ^ ' '" "' .' '-J c*-Aill 4-aJ.lC. 4_u^aliJl a j& J-*rH ^- a - tt ajJaJUx 
(jl '_'->■! (j£J j i (_£Ajo1 XAjJaJJ al Jl a Jlj jx U j^ ja "^ ^ 4jvLa 
Itiij '""' (jjij.ll I J^iLk j_a (J-a»J jll <LaJjS]l l—lUuVI L_llc.l jl Jl ajjl 
t_il_xJ*^| o,AA jfLa (Je- jj'u.wl (j-a ClliS jl I^J jc Ajj-^aLkjl a ift j-a 

Shadowing Address Ranges : ujj-^' j **-LJ,\ aj^uJi 

(xxxxx-xxxxx Shadow) 

Enabled, Disabled :^j^' 

ai& J J» SJj tiLS 4 -^1^ V 4_jl AiLiJal *-x AIjLuJI ^Lli^aLkJl A^Ai^aJ (jiiij 
^_i Jaia 4 SLlJo UpV ' (JJi j-lll C_jLxJ| alklluij Cllj£ jl j J^. ^Lli^aLiJl 

AjaLial AiLLj ' . u£ j"y cJjSj jcill p jj]l jx 5j!jL!j aJLLj (iLol jl£ 5JLa. 

JjT un'l 4 aiajl jl ''*< ±a j t AjLk^aVI A-2UaJl (_jiiiJ ^j-lc-Add-On 

^La <iLLJl alA Jl J j >^ijl] (j^j^Lj (jAxlLuiJ V 1 ''*"*; ■ li 1— <^ ^ : "'j la 11 
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_^3ulul* J-al ( aJtl idll J I j& j Jala 

Chipset Features Setup 
SDRAM CAS Latency Time :uj^l j ^-^1 a-l^UJI 

3 c2 :CJljUiJl 

fj^-ll (>jJl W^W A^LaJl cjI jjaj Oi^ijclock cycles - CLKs 

J i ^-^J j ((_£j_ki a j-a aJjjtll j a j£IajI Jl ^dls-aJl j^j J-a^l (JIaaJV 

aju Sp.1 jjJt j_ai \:°'"':SDRAlM a j_£I j Iajj ji <_J_^ jj^i-^l 11a 

4_aj^Lll AcLuijI Clsl jjJ Ale AX»J 4j ■ ala II aAA (jl La£ t abl Ig <lLjjj 
J±kl ill jIlLs jl_£ LaK C CllUUJl <_)!) AjiaC. jx JjVI £ j^Jl e^V 

SDRAM p Ij-j^ u^»j (3^ j ' ^^U^' <-& <c-j*i cjjI j LaK <_$ 

a^_C. l _ 5 _!l (£jj_J 1 a^s Jj^.1 **'" /g— 2 (jial—LkJVI aC-Aj (jl A_lLj_uiJ V 

diAJlc. IJI j i (jjJaJVI $Ia^U2 4-ajiJl jbiklj ?c i «aij (_£.!] cL& jIjaLuiI 

_3 Jl 4-ajiJl JJ*i j^3. jl jiluil a^C jx 

SDRAM Cycle Time Tras/Trc :ujj^> j **u»Kll 4-L^liJl 

5/6,6/8 :^ljL^Jl 

1 3?^ """J ls-^' Ad-joJl dll jjJ j_x ^jVl AlsJl i t aj Aj_^aliJl aAA 

.TRC jTRAS 
l?'^ jSDRAM's Row Active Time J jL^Ii.1 ^Tras 

a j_SI j ^g-J ' a i <a (_cl l^jjaj mj (^j-^jl a A-aJl <_)j— « (j-' 1 * jW 11 J-* 

C^-^ J C^ ^r^ ' s>1 ^ J ^Jj^-a j-* jj££ J^l jSDRAM 

. <— lULnll Jjiii I jaL?. 

^ j£Lll cjJj]I j^> jRow Cycle Time ^TRC J^k ^£ 
.SDRAM SjSli J <-i^l '"'j^"' j £tSa AjLac jLa^V 
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jj (j£l j5/6 ^±*^ j 1 .:"'^ 1 J-^'j I J$J ^ jjoJI dol j SaJI dJa LaK 

.6/8 J' 4-aJAj| J^«-3 j'°"' ■ " " JJC- ' J '"l Laj ?r U^il 

SDRAM RAS-to-CAS Delay :jj£^l ^-UJl 

3 j 2 :^IjUJ1 

RAS (ROW till jl-wj (jt}J (JjL<alill (j-« jjl V w **'.' AAk-aLkJI a JA ?c<LuiJ 

CAS (Column Address cjIjL^I jAddress Strobe) 

aj^lj (_5-lc 4_Aj£ <_>£ A--a jjSjj_ui 4_iLajjl a^illl a.AA j 'Strobe) 

.l«V*3 J Vx a^lja jiSDRAM 

(j_a dl_ljlc (jj j2 J-^l M ' pl^V! j '"•*■*' a^-n!l aAA ■"' 13 1 aiS j 
_3 (jJl ^ ajSJl JjAC- jig a ll jl jiiuil iA (JSLuLa 

SDRAM RAS Precharge : uj^&l j s^ljll a^\±1\ 

Time 

3 t 2 : ^IjUiJl 

AjLc j?- jj] RAS J 3-a_pUl 4cLuJl dil jjJ .lie Su^Ull a ^A .11*3 

JJaJl I JA Jjl'a"'; 4 SDRAM * jSlill tluAaj aJJ jl <_Jj3 1 g la * 

J jSLuLa (jx dnjle I Jli 2 J^^^l -^-' tali I^J i ^Ij^l (jjjjaJJjoJ 

.3 j£a.li jlgjaJI ciAjj 

SDRAM Cycle Length : dj&® j M 51 ' V- 1 ^' 

3 « 2 : ^IjbiJl 

SDRAM jjj^' J ^J-«^l Ajj^aLkU LaLaJ A^jLiLa ^L^aLkJl a^A 

.^JjIijJl (jiij LgJ j Time CAS Latency 
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SDRAM Leadoff Command :uj^l j Ml a^UJI 

.4 c 3 ;cj|jUkJl 

?r .a nij (jl (Jj3 j^sJ (_cH diSjjlj aSaUl » J Lj ■ ■'"' Aoi al ail a.!A alAklluilj 

(>j da ^ 'SDRAM SjklJ J AJj^Jl cjUUJI Jl Jj^jlb 

I iLJ3 J^aJ AajLuJI (j^aljaJl J La£ j til < Jxiaai jl£ UK Jjj^jll 

4 jpaAi jlfraJI dibij a^c jx <^yJ^C' 
SDRAM Precharge Control :C)J®^ j a*jI Jl a^uJI 

Enabled, Disabled :^j^' 

jjfL-uiSDRAM »jKI J jl ^JUvJl jL£ 1 31 Uja Aiaj A^aUJl a 3a 
.SDRAM SjSI j jaJj AjLxj aLa^ll j& JjlmJl 

ja_uj ,JI (C Jjj_ui a jSl^ij £ulx-ajl J-al jl (jli A_u.-il.kjl a.}A (JjJaaJ AAC 
j CjLnJl jj maJJ Jl l£^>J I1a jSDRAM » jKI j dlLcUaii A-J-aa. 

>bVi J SjLkiik Jl <_£ J jJ AiSJ 

(_]-al£jlj AJaj^i (jjSLui ja-uijl 4 J'-"*- (jli Aj. aLaJI a JA (JJaij AJC. Lai 
a j_SI j (ja_ui Lgja al_j ls - ^' dsl j_ajl JA£. (J-1Sj Iaa j Uj uiiL a j£IaAj 
A_^a.jx jj-£j (Jill j ^L«^i] CJl jjJ a^_c jl CJ_ja. c SDRAM 
?c i aii Ia^j 4(ja_uj ajLcl Jl A alaj a j£lUl (JjSj jl (JjI ajj a jSlU 
dlLiljl J (JSLuLa A^.a.1 jji *_a (jSJ j eljl (JjJaiV AOi aal a II aJA Jj» all 

■ ^ .J .,' "' ^ "J 

DRAM Data Integrity Mode :o£^ j a^UJI Aa^liJl 

ECC,Non-ECC:^lj^ 
j 'Error Checking and Correction J jL^lkl ^ECC 
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72- (c-* ^ "^^ * J^ ' J ^""' '"'"'^ I J) Jala 1 g La 9J ' . L^J 2j.^l-^ti 6 JA 

jLaJ t> ^kjo. ^Uiill jLi l^Lxij ajc j cbit ECC RAM 

lAlJ j( I S-L*jjj ?c i aiL f j) 4 LjjUij 1 g ^ja i aaJ j dull AjjIaI f-1 UA.VI 

. s jSlill 4 ja JL. <^Lj 7 c^S I JjNon-ECC Jii.1 l^I 

SDRAM Bank Interleave :o£^' j 4^Ul a^UJI 

2-Bank, 4-Bank, Disabled :^j^' 

.SDRAM 

aJJ 4 SjSllll (_i La pUaS (lllAaj aJJ LaijJ 'SDRAM CjLcUal] 
^Jj£ (J I u^J Jl (CJJJ I^A J ' Clia^aJl (_juij t-k J^l\ pUaS Jl <Jjj-i3_ajl 

ajc j^j (^Ul tiiijll ^ jja>iii Ij-^JSDRAM Sj£IJ pi J ^ 

i jSlill (J p Uaa JS '*"'.; w "' 

2-jJ j_- ^-ij^SDRAM • j^ ts-a iAAj L« ^^Jc s j_kj ^ 

; CJLcUaa 

p_LU3l ^Jl IjjlkJl cjUUJI jUjV JjVl u'j^ 1 ^^ l^jj -1 

. SDRAM s jSlill W t> JjVl 

P^U^I ^Jl <jjlkJl cjULJl jUjV ^1 jl>Jl gH*Jl JuijJ. -2 
cjUUJI (^jJjj cjijl! (j*!; ^ jSDRAM S jSliil a^j] <> ^1511 

.JjVlp^LUll^W^^ 

p_LU3l ^J SjjlkJl cjUUJI jUjV iMttl jljj*Jt jJUJl J^jj-3 
diULnJl (j StL dii jJl (jiiij (_i jSDRAM S jSlill <^ji l>* tUljJl 
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cjUUJI ^^liL dJjJl (j^ij ^ jSDRAM • jSlill a^j] j- ^jI jll 
.^j| jll ^LLSlI j> l^IL ^1 cjUUJI J&j -5 

J jaj i u 1 j 4-lle. J i ^^ J (fii-ll diijJl j^—S jjjjjijl jldXa tiljAJ ^g-SJ j 

aIjLuijI dilj iakJI -"'"' ■ " ' *°j^ <_£ ji! 'interleaving (jiljSJl AA^Lk 

.SDRAM SjSI j liipaJ fii -1 

a j_£l J ^_ll A-ijlkJl CjLJLnl] JjVl j'j-^ 1 ^LjlJI cJ-^jj -2 

.SDRAM 

.SjSlill jx (JjVI (jljisdl (ji S.ija>j<a]l diljLnJl £cJl*_Jl ^jiilj -3 

.SDRAM SjSli liipaJ ^ -4 

S j_£l j ^1 4 ;jlUJi cjl—iLnU ^LSlI jIj_LtJ| ^LjiJI l)-^jj -5 

.SDRAM 

a jSlill j-a ^gJliiSl jl jis-ll ^ji a Jj^.jJl dlULnJl ^cJls-dl ^^IJJ -6 

.SDRAM SjSli liipaJ ^ -7 

S j_SI J jjJI 4-jjJVioJI CjULni] iiiJ31l jlj_i*Jl glL*Jl cJ-^jjj -8 

.SDRAM 

S jSlill j-a diJljJl (jl jJaJl ^ Sjja>jJl CllljLnJl ^JUlJI tf '^j -9 

.SDRAM S jSI i ^^ ^ -10 
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Sj_£|j jjJI 4_)jlkJl CjULnl] £_j| jll (JIjJjJI glL*Jl cUjj -11 

.SDRAM 

_Sj£li3l (jx *jl Jl (jljidl ^ aJja-j^JI diULnJl ^Jla-aJI (jJllj -12 

ai_& ji l_sj_*j ji ^_jV ' J^-l- 1 -^! **j uaU A jrt»l Llajc ^_a j j^l 
CJLcUaa j_« 2 jjlkJl 5_j]Ij1JI cjUUJI diJl£ I JI JoSa i laLa Sj.^Uli 

a j£l.lll jx 4 a>"'-^ " 

£jj j> ji jjcLLa j> (> L.I uj£2SDRAM DIMM **jl c£ 

.CJl&Uaa 

16Mbit SDRAM <jj^j f^iuu j^LLa <> jj£j ^1 cjUjUI 

32 U-C- jjWAi ^ « jSlUl 4-^jll ^s-SiJl * ajaJ l jj-^J jchipS 

j-« Iajj (JjLsj - ^"< qui diLcLLa *-jjI j-« uj-S2 ls-^' >^jL^j1jI 1— «' 
i ajlij c^256Mbit Jl lU^ j64Mbit SDRAM chips 

.'"'i. <1 rj"6 / 1 lp Sj^l^l ^.jU J£ll ^ a II Ji V 1 *\n 

At hi j a a ajj liLlJ j) jjcLLa dil j a.la.1 j a j£l j 4-aJ a laj i iH du£ I j) 

.2-Bank J£Aa (J3i ji i^AjUj-32 jj£ u^ ^ j s jSlill 

Igja m (jj-^j diLcLLa «_jjVI dl J A_a._ji!l ) diLcLLa *-jjI dl J 4^a.J 
4- ^2-Bank J-^ u' ^ 4-lL*JI el& ^ ( J&i ji ■-nijUj^/| 
jUiJl j_« <_U^il >A*j4-Bank jLjiJl ui-a ^ <_&4? j 'Bank 

.2-Bank 

jAward ^ j-^' u-* <4^ o^j^I u^ l^j ^ J * -#*■' ^^-« c^ 
16Mbit SDRAM £>i i> jjUSj ^ s j^ c 1 ^ f^ 1 ^ ^ 
.Disabled ^.UJl » ja J^j J^ <JliDIMM 
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Read- Around- Write : u>£^ j a*jUI a^UJI 
Enabled, Disabled :^j^ 

AiiiuLa Cll3l£ jJ La£ aeljlll ^>aljl -iiij jl ^cJLx-alJ Aai aLkJl a^A ^Lxjuij 

J jl Je- Jl JjluJJ a^ljSJl jxl jl£ IJI I^J i AjIj£jI J-aljl JC- 

' . uSj aJ j (j£j£ll J A_la_&ia-a dill j La Ajt&]| ^al jl (fiill j a j£li]l 

dsLaJa-aJLj '"'^J 11 ' flpl jSIl ^ya\ jli a j£I.1jI jx jlJaJI I.1A Jl ^*J 

j>x d)La Jx-aJI aJA ' . u£j (jl Jl Jaljj jjj (Jjij^jl J a J_j^.jx]l 

td]j Jxj Lgj*l j£j ajJaJ a jSlill Jl (JJJ^I 

aj£l Ul A_Ajlxi j-x Ajjj j f.bVI j maj A j > ,-ibkjl a.AA (JJ*ij jli (_£^J 

.SDRAM 

System BIOS Cacheable :uj£^ j fc*t51l a^UJI 

Enabled, Disabled :<^J^ 

Jl a j Jl a j£WI jx (^jjl diuja a ?c-mJj A T lk^aLkJI a^A ?T-ajaiJ 

jLJl (_gjluLa]l (JjJJ^jl ajSIJ 

ai-A <_j_lL»J Sijuij ?t ■ aaJA3 OS/2 j' jj-^J^ J-laJ aAkj_u£J ' - 1 l£ I j) 

Video BIOS Cacheable : jj^l j **^i]l a^UJI 
Enabled, Disabled :^j^' 

a j Jl a jSIaJI j-a (^^JJ jJAjill dlLaJa-a ^cjoUJ Aji^iLkJI aJA - l^Jj "**' 
jl jjAJjjJl a la^L ■'"' Cln£ jl j£j j t Jljjl (_g JjoLaJI (JjIsSjI a jSI j Jl 
IfrL JaaJj SiLla ?c ■ aaij j Ajlk^aLkJl aJA j^xij Jl ^Ijau jisOS/2 
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Memory Hole At 15M-16M :0j*jjV' V^^ 1 
Enabled, Disabled :^j^' 

15M- SjSlUl j_« AlkiaJl alk Jl ^HajJSA t^taUaJ pljji <J^a*J 
(_CJjj_ui Aj i ,-ibkil a.lA J j» aj jl_a 1-lgJ a-ljia. »jj' -*.' (_>axj ^g^J^M 
aKjUI j£] j AiLkJl Ja*J uiV S j£llll j_a AMkiJl d 1a jja^a. ^1 
(jjj a j£llll al^kluil (3-a jlfraJI A-Lalui Lgjl A T ik^aLkJl a Ik ^k a jilikjl 
(jj JjjLuUjI aliaj jli Ajj aLkJl alk <_*a*ij AJC. Ail ^^-Aa-aJ ilul ;' 7-J*16 
-?■•*■" jt-£ L a£-a aj£llll j-a '**' J^ T-J"15 j"« JP^' ~l w'w.tl xjjaluu 
(Ajju^aLkJI alb J-lLsJ aAuij ?li aaij I^J t <-i_U a J_a^.j-a]l a j£llil ^l*iil 
CllJl^.i AjCjij I g L \'"\' ' J '^ L^jlj (JjliSUaJl a Ik (J*La - ^ "' ' ""■ Clij£ j) j 

8-bit I/O Recovery Time : jj*o*^ j *^jH a^UJI 
NA,8, 1,2,3,4,5,6,7:^IjL^I 

cCjjISA 8 dSLj t>a jiSj £j^tPCI dSL3 jli ljj j*^ ^a L«£ 
JiUll/O jji j^ f° ^^ LaS ^ISA 8 ^Lki J**j ^ j ligJ 
^IjClock Cycle *^ ^h* jJ ^^3/0 jsu aJ jlipci 

J| A^jx jj£j jPCI L^U LgjOajI/0 J>\jl <_£ J£ l^-J^ (3^ 

LijJal jpaj j 4Acj_uJl j-i (Jj-aJl (jlajjjti] liSJj j cIijISA 8 cJ-SL3 

*_iLj_uiJ A j i^iLkJl alA alAkj_uib j AcLui a jjl$ .5 ^JV «JA > *»j ■ aS 
CllLaUaJ «_a <_j£l_uLajl (J^JJ-j '"' fr^'j I J| LS - ^' J^V HLh' '■" l * J JJ"**' 
JAjlSI jijJ jA jNA J***' ^J^f** l Ajlfr*. <_A a jijlaJl CI1JSA 8 
aJ jl j c aSjll Ilk SjLj JjLai JSLuLa ■*'&?■' j 1 1113 . 5 er^'j^V' 
(jr -ia-a (£] IgJ (Jinl "Lll^jUJI alk jli ClljISA 8 CJliUaJ Aj t^kil j% 

i^U) <Aun]b 

16-bit I/O Recovery Time : jj*JjVl j -Ljjftl' Aj^UJI 

NA, 4, 1,2,3 :iiljt^l 
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4ISA 16 cJ-SLj <>> jaSj ^ j^iipci J^J up ^-aj j*- j* ^ 
^IjClock Cycle *^ ^ j^ <-^3/0 <J5U M lA^CI 

Jl ^a.jx jj£j jPCI <_$-i Lgj^ajl/O Jjl jJ <_£ U£? U^-J^ (3^ 
UjJaljla) j iAfij-uill <_i (Jjill (jlaJjjti] tili j CIljISA 16 J^-J 
*J laJ i ■'"' A J 1,-iLkll aIa alAkj_uib j AcLui a jjl$ .5 ^jWt «^A > *°J ■ ad 
CllLaUaJ «_« <_j£l_uL<ijl (J^a-xJ dl-gj^lj I j) («->^al J^V' ^Lh' '^"* J JJ"**' 

ja^j ^a jNA >^> Lp-^ ' ^JW^ ls-^ s j^jlJl cjjISA 16 
j 4 ^ajJl Ija Sjbj JjUai cJ^Ij^ '-'^t j Ili3.5 ts-^'j^V J ^ 
LgJ (JjjjJ ajj^jUJI e 1a jLi dijISA 1 6 CJtiUaj AjI t*h*l jfLj ^1 jl 

»_a 4lil_uJl Aj-k^aLkll 4_LUa^i Aj i al a II a .}_A . tiLll) 4_i_uiilL) ^ *<» a (_cl 

Video RAM Cacheable :jj*JjVl j ttlfill A^LkJl 
Enabled, Disabled :^j^' 

^jj-uiaSI (JjSj^jI a j£I j Jl al j jJAjill a jSI j fcjodi ?c<i.uij <LL-*aLkjl a JA 
aj^lj jV flj JJ-^' aj£IJ eU jui^J jl (jiaj^LaJl jx H* J (e-^-"' 

.(iiiaJ V I JA Uki j£l j p^Joii J"J^ 

I $11 kj 4jj_ui 4jtJj_ui al j a j^I j t _ s -lc 4-Jj.laJl 4 uil ui'l CjUUaJ ^pj"'^"' 

(128bit X 166MHz DDR) ^lill J ^11*^5.3 jl cUi 
0.8 c>>£iSDRAM S j^li ^ j^' ^ jjW 2 V L^y 
s jSI j f^klai c^£ jl j(64bit X 100MHz) ^> J ^WW^ 
1.06 ^JI L 3U^Ia^ l U^PC133 £>^j-«SDRAM 

(64bit X133MHz).^l J ^WW^ 

^uLx-dll ^A ^Ijjl (_gjluLall ( _jjLl£jl a j£I j (JjUaJ AjuoI (jl USjC I jl j^l 

(256bit M^' cr* ^W^20.8 ^ J-^Pentium III 650 

aj^llll alA - laJj i uj ji J .uiSfl j.^ 1 jlLla AJliX 650MHz) 
"ill j In uu 5_kkJl SDRAM » jSlUl dll jjla^a A-kiul AjsJjjoiII 
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Clll J al J jJAjill Sj^l J dlLjjia-a ^_ulj jx V-^J I J^ at-lajjl lg-<a.lk' 
LjjjS 1 31 LiJl LLaJC IJI j^J j l— 1 ma j liLlJ O^ J ^-JjSx-aJl Ac^joJI 
(Jjil£jl jli al j jJijiJl Cl)Ljjia_a ?r unl AjU^jaill (JjJjSjI aj£l j al-lklull 
(^J ji_oJ (_^l!l jAGP J^j J^Lk j-a fl J JJAA^I S jSI j £-a (Jj-aSLuJ 
Aa^ul jj-iAGP4X 4*' "^^ ^ mill J.I v^*« ■ ul AJC j Aj^ J -^ 

_J Jj >j& V iaia a_uIj]| ^J clijbUaa.1 .06 <jJ' J ■^""" (jU=u]l 

J_xJ (jl ClsLiLJl ^ If- (jV <»3j-^ 1^-* ' ° ' ^j ^^-Jfc A-T-jaJl jli ^ IjSaJl 
4^_& J J»«*< j_a 4 /'/"^ S.i_jli (fit tiSl_JA (Jill-l 1 J'" 1 "- til C JJAL^jLj 

IgJj LmJj ?d ah j A T lk^aLk]l 

Passive Release :0j*aj^' j <*j!jJI A^liJl 
Enabled, Disabled :^j^' 

tiija. j V jiJLalSA J^U 4_i jj£j ^jll CjSjJI (jjdij ^PCI cJaU 

Aj L^gLkJl al& J J LmJ jli Ajlil] ^jJajISA (J^J j' i-ijjxJl j-« 4j| 

Ia^J t A_LacJSA LJ-aLj i; g-Jj b«JJj J^ aiijVI ls - ^ ^-"-all (^J^-" 1 

.ISA <aLkf *_a (JSLLa l*!j$a.Ij I jj V] AAj-aliJl flliA Jja 9Jj f^-ajj 

Delayed Transaction iuj^j^ j ^LaliJl a^>UJI 
Enabled, Disabled :^'j^' 

ISA <_)3lJ J) J jx dlUUJl Jlj CliljLr. jli A-b alkJl fl liA Jjaij ^Jc 
^ I jli ji&J £ jJpCI (JaU jVPCI L^ (JJjJa jc. S jiSUa ^S V 

^Jaj jjJl li& ^jjjjoilSA ts-lj j j-« i^iUliJ cJ^PCI cJ^lJ AyAJ 

Jiu ^s-s^jj (j-ii is j-ki f>W*j ^i_^is ^ jijjpci Jsu jjj^j ^jj Lajjj 

(_i VI Lajb AJ i^alaJl alA J J» 9Jj ^-k-aJJ 1^-gJ ( Jlill AAat (j^ISA 

PCI 2.1 . cjLL^.Ijx ^cjj V j 4-ajja 4j^SA <aLkj CjjI£ jl aJU 
PCI 2.1 Compliance :jj^jVl j a^jUI ^LkJl 
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Enabled, Disabled :^ljL£j 



(J -laij AJ*A 1—Sjjj I—LLjjjI 4ajL_uJ| Aj_k^aLkJlj A laijj a 4j ■ aal a II aAA 
AajLjuJI AjLaaJl (jV I ■ u .^ AAk^aLkJl aA& Jjxij jx a/^ AajLuJI 4a> alaJl 

.PCI 2.1 cjlix-aljx (jjlaj ^Jc A«l*jDelayed Transaction 



AGP 2X Mode :uj^jVl j a^UI aa^UJI 
Enabled, Disabled :^j^' 

j-lill (Jj-£jJj^)J alAalLull J J !a«J jl J J «iib Aj_k^aLkJl aAA liLl ?Lx_uiJ 

4^a, j jjjaU^ jjj3AGP1X jW~JI ji^ 'AGP 2X 
AGP2X jL»-> LJ a_ijIa!I ^s-a ^WW^°264 Jl lWj ^AjUj l& 

(JJa (j£j j Aj i^aLkJl aAA (J J *'"'.' T i aii I j| t j»3j-!l IaA ' SjuJj ^Jj^a 
jl Ax a iCAj <^JJ-i-J A_uiLuijl A i\ laj (jl j_-a A^tjJ (jl ' -1 aj tiLSJ (J-ai 
A-L^alaJl a JA J±*ij Ale, jli jba-all IJA a&Jj dul£ jli cAGP2X 
^j"; 1A\ dlljj aVI ClsL_a.jlll *_-« (_j£l_uLajl (_ya ■»; 4-ja.ljj AJi ' J ' iSJ j t 

JaLxj ^aLj uui (jSLUl a a* jLa ^q Ij liti 'Super Socket 7 

AGP Master 1WS Read :uj*oVl j Aialill aa^UJ 

Enabled, Disabled :^j^' 
^jjj Jifyl j^Jt j-kiijAGP d^lii f^"' ^ up <jr^ jjsI cJ^Af 

J j la"*; tiLS ?r^ iin Aj i alaJI aAA t a$lj-ajl A_jLaxj Iajj jl (_J_ia 4c1_ul 
la j a La (jS luj f.ljVI j-« j maJ j-a$\ IaA i aAaJj SjjJ ^^-jl jJalAll 
4_aUaJ (__i (J^Lijdx tiLig-a.lj j| j^J j A J 1,-iLkJl a Aft Jj» all ?c i tali lAg-1 
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2j,^1^!l a j& <_y=«J tiSJai 4jjjLjj1I 

AGP Master 1WS Write :uj^jVl j <^J^\ ^liJl 

Enabled, Disabled :^J^ 
^jjj JiVl ^ jJalyAGP da^ ( ^UI jli ^1 jttl l&4> 

J J'V'J liLS ^Lx-uiJ Aj L^aLkJl aAJfc t 4_jIj£jI 4 jiajLj l^_JJ jl <_J_ja Ac1_lu 
la j a-La (JS-uU el-i^l (j-* j '""-J J-«V l>iA t a^_i.lj SjjJ (Jl jjlkUjI 
<iUaJ j-i <_j£l_uLa ' J '"'^lj (j) (j£j j Aj-k^aLkJl a^A (J J "'**'.' T ' "**" '-^ 

^.^Ull a JA (Jj LaJ ALi AjiLjill 

USWC Write Posting : j>^l V- 1 ^ 1 
Enabled, Disabled :^J^ 

JJJ ajjjjjj (jJl*-^ - ^ "' ' ""' dljS I jl JaSi Wj* '**' Jj 1 "^"' 11 ',' 

Uncacheable Speculative Write j' USWC 

cjUUJI j_x Sj j» > ^l l cjLjI^I ^ uvj oi ^^-Ixj Combination 

t Jj-ila J^ ujj IgJI mjj (j^a V-iJ a^i.1 j 4jtij IgJL ujj j dlj 64 UJ^-" 
CllLjUJl j-a jJs-a jliLa jS,\ (JSj dll^a .lit (JdJAJ Jl (C Jj-lul tillj jli 

(j_x j uaj l_«ix t 4 u\ uul 4_aUaJ framebuffer ^ .uaLua>VI a j£l JJl 

AjJAJjj CJlaJla a *_a V) Ajj^LkJl a^A Ijlaij V jl Ijj^ij j£l j f.\S^\ 
AjjJaj-a (JjSj V J3 ^cjHijI jli tllA^V' lllLaJla Jl *-x Lai jjJ 

Spread Spectrum : jj^^Jl ja^ljJl a^UJI 

Enabled, Disabled, 0.25% , 0.5% , Smart :^'jUiJl 

Clock 

4 Ual^ Jl CllLjajJ J i i aaj Lj-Jli aVI 4-^.jIjI /j aUaiJl AcLul (_UixJ LaOiC 
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<_Ji.|j j dijJ a. i_u uu Clil i JaiiJl aJ & j SJ j t di JSj^jI (j It 

Sj-^Vl ^Electromagnetic Interference tf nnk l ^ jj^ 

Aj_k^aLk ;»J-£j t jJj_AXa£JI jt-fra j—a <— )jSjL_J aJj^.j>i!l 4_iJjjj£jVI 

J^Ij-Jj cjj^_^ 5 — ^aja j_^> J jfril h Spread Spectrum 

JJjJij j""' uLaJI JJJ»"'" J j-a^l l-^-A (_3_laj (__ A j i "J Ll la " j j^ S 
(jl <_J_JS 4 jaaij VI jfcJ-*-<« AijJ j^-lc- A_laaLa_ajl aAJ V '*' J"*-.' '"'1 ■ SaliJI 
(Cl A_-a (Jilj2 tlljAa* (J-a^>3 <j-a (Jj£s _>aVI I^A J -^-^ AJjJ Jl J^*-y 

J LSJ-^ 1 a K ' ** ur^H U^J ' ur^J^" JjJ^j jW l£^ Ala -» JJ J^ 
pljl j CllLjJ ^j-ic- .'' '" JJJ^-J ( __ s — it (^CJjJ-ui A T L-iaLaJl aJA <_J^*ij (jl ^^A 

.SCSI • j«J ^1 4^ jl£ lil A^Lk j r Uiill 

a.i_& (j^a_kj L-aii I ^ j w I jLik jij-J A_jj.iaJl (_jjoj_nJl p lj_jl Q^a ■»; 

Jj.i*j (_^l pi jaL jUiJl I1a <» jIj V ' Smart Clock j* j a^UJI 

j_a (j£ (JLllcLui <J-a£. ' jl jub ;»j-Il liLSJ j-a V-^-J A_j£j j JJjJill ^j-Sc- 

bijUi cjj& J \^\^la ft V La^ SDRAM j PCI ' AGP 

CLsjAjSl j_a (J-jis J-aVI l-l^J t ClllJiLLj (St-J 4_lji_uLa J-JC. j 4_C.jli 

.AJiUaJl tSbLjlull J jSjJ j (Jiklilll 

(JilAJ (_j£LuLa (C I liL^J j£j aJ I j) Aa^LsJI a^A JjJaaJJ ?c ■ ajj I^A j 
a.lA (J_La '"' •> a j (jl (j^J j ' AjJjjj£jVI a j^a^l £--a uoLI *'» "jj^ 

jl ^£1 j t 4^ jW^I ^ ji£ u) Smart Clock J^^ JSLUI 

dlbj (jj° •*■**'' 0.25% AJj^jI J <_JJ^3tHil AauiJ jjSJ jl jjaAi J3JJJ aJ 
A_lLaa. j£l j (Jal Cllbj Jl (_£JjJ (^ill J 0.5% ■'* ^"""1 j-a V^j jj^I 

(Ji.liiJl j-a jj£i 

Auto Detect DIMM/PCI Clk : jj*-iJl j a^I ^UJl 

Enabled, Disabled :^IjU^I 

Smart J^ J^-'l ,«— a A1j1_ui!I Aj i^aLkl] L-aLaJ A^jl—ula Aj L^aLkJl aAA 

aj^^UJI ^j Smart Clock cjjJLkl jLi a^ A-kiJjx j Clock 

(C\ tlljA^. j-a (cJLslJ V '"'"'^ j) Lai l Aa^LsJI flliA (JJ "'**'.' ^ AljLuJl 

Liajl ^LualkJl a JA Jj LmJ tiljl£-aUa Ji.1^2 
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Flash BIOS Protection :dj^^ j ^1 4-L^liJl 
Enabled, Disabled :^jU=^' 

CllLjUj (jl_a LgJja °"' i l«i t CIsLujjJjAAjI j)x (^jAlil aaJ 4j. al aJI a.}A 
JAaiuiLj (_jjij^-njl ' - 'J i aj 4_JjIax AJC ^g-la. lA JJJXJ (j£-«J V c^J^I 

4j.^Kil «1a Jjxij <j* -i?V I^S i Flash BIOS t*uWii ^Ljj ^\ 
j_^ 4_jIaJI (__i Aj!la Aj±1 ^j-a^I ''"^ aJb di ;^j I Jl j_£] j Lajl j 

a.lA (J jt aj ajlc| ' . LaJ Ia^xj j ^j^I ''"'_; laJ aj 4ai aLaJl aJA (Jj laaJ 

2 <■ alaJ l 



Hardware Reset Protect : jjj^Jl j a*jIjJ| ^l^UJI 

Enabled, Disabled :^j^' 

jl 4cLuj 24 U- 4 *^ jl ' . ' 7- J Clll Jj j-a jj£LsJ (jxJ aAjLa 4ai al ajl a^A 
jl r-tlLa <_>«*J CP ^..' aLaJI a JA <_J^*ij AAxi t jjAC-LuLa (jliLi 4jOJ (jxJ 

^j^ij il^J t <ui& 1-it i > i I t Aj& Reset Button J ^ Suit ajl^l jj 

J jj) 1 g 1 U<-. j ^IjLuJI (J^LuLaJl j}x (e-jbj '"'*'^ (jl 4-L-aLkJl a JA Jj» SJj 

DRAM Read Latch Delay : jj^^l j ^-^Jl V^ 1 ^ 1 

Enabled, Disabled :^jU=^' 

aUajJl lAJJ jl jl (Jj3 ClsUaaJj jc-^j J^^ 4il_iJalj A T lk^aLkJl a^A aj2j 
4 g 7 j" 4j_^aliJl alA j t DRAM SjSlUl 4a jl jpa ^^j^ a*lj£j 
j i (£jLiic.l J-JC. ' - 1 jljj LgJ-lJ ^j-^jI J 4_i-iaLkjl aj£l Ul f"lj-ll (jlaxJJ 
^_a (jSi iii^il (J-*a-*J 4aIjJ (j£j aJ La 4Ji,-iIajI a^A Jj LaJj ?c ■ aL Ij^A 
4aIjj CliiS j| I^J t a jSlUl ,_S (JxSj 4KjaLaJl jl tiiuij j jlgAjl CIsLjj 
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jLg-aJl L_aJijJ jl jllli (Jjt uS ajLcl (J_L« jl frail j—S 4_JJ^>£. <_j£LuLa 
j^aj .ila 4j ugLaJI aAJfc (J_xij (jl <JjL_aJ sIa^j j <J_xa.ll (j_c a J__j 

DRAM Interleave Time : jj-^ j A__oL_ll a^UJI 

Oms, 0.5ms :^j^' 

xjJaiLuiJ 4 i i ,-il___l a__A «1 •'->"' '■■! ; L_L_L_ 36 P-3j Aj-i^aLkJl J-i*i- JJC- 

11a jL£ LaK c SjSlill <> j£ll ^LLiil 5*1 jSl f j^J! jxjlb r <^" 

jl j_£l j cU^al f,bV Oms >£J ^ lU^I j^ t— «JS <Ji1 jxjJl 

.0.5ms jj^li fLkill cjlij J <_J^Ij^« <_£l t:lj $^j 

Byte Merge : j jm^H j AjuLuJI A u^Kl t 

Enabled, Disabled :tiiljLaJl 

A^_a.jxll ClsULnll j>x du 1 6 j' <-^ 8 LA jU A-b aLaJ a JA (J^ali .lie 

aJ_J j A_lLLiia.l 4 j£l J J lHaj^-a Igjj jaj aJJ PCI (JsU Jl ^uljLxll jx 

etaVl jjoi^j 11a j PCI (J-SU Jl IgJSj *jj *j du 32 uj^ U T J ■ "•>"' 

(J-ja 9Jj ?c i ail llgJ C<JjiUll Jl £cJL*xll j-x CIlULSI J^C jx (Jill Aj^ 

4_i^aUj| o JA 

PCI Pipeline / PCI Pipelining : jj^^iJl j *i.l51l a_l^,UJI 

Enabled, Disabled :^j^' 

4j > ,-ibkll dIa (J jt 3J AJxi t IfrSfuU Jill 4-Li ala lb Aj^aliJl a Ife a^a^ii 
^cJLslxII j-x A_«jllll Clll jLjuoVI j — a 3J ; ajj PCI (J-3bj aSaJ all jli 

(JiLj Jl l%x (JjLiijpl dij 32 dyj^l Vj*^ u^j J"' t — '^'■^ ^ w j 

Liajl A T lk^aLkll aJA (J J »'**',' ?c ■ all 1^1 4 PCI 

Fast R-W Turn Around : jjm x iJl j a*-uAj1I A^Lkll 
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Enabled, Disabled :^j^ 

j-a diLjLniJ ^uLs-aJl S^IjS (jtjj j-aj L5^' t>*3^ L>* O^ A T ik^aLkJl aJA 
JjaJ ill J»j m Aj_i-iaLiJl ai_A J JjlJj iixi ( 1 g-llc. 2 jt&]| j a j£l jjl 

t4_j\j£li <lu. Jl Sf.1 jSil 2ju (jx p_ jJ <_J^Af J^VI r"" ,LI J ^^ 

dlLjJ ^g-S <_j£LuLa (j-a ^s-JL-tJ j»-J L-« 4j_k^aLkjl aAA J J"'**'.' g L '"''J l-^-g-J 
AjjJj a j£I j CliLi.jj jc ^cjlJj -^ <_C.a1I j jl 3 ?■ " 

CPU to PCI Write Buffer : ji^l 2_l^UJI 
Enabled, Disabled :^j^' 

j_^ iLilj-all dlUUJl 4_jtj£] 4-a^klulJl AjJgUi^VI a j£lUlj aSaJj I JA 
(Jjoljjljal ^La-all jli ^L-aLkJl a JA J;A*ij -iiai 4 PCI <_$-i J* ^Sla-all 
^_£] 2 jUj-^VI SjSlUl ^Jl CllLjUJl j-a CjLaK *_Jji ^g-la a j-iijUx 
(Jjj^aj jl U"mV I jU , U^ jrjj^aj V j (_£^kl j»Lg-* el-^V £C-ll*-a]l p J&1 
a jSlUl jj CJULnJl a JA ^ «."■■' j 4 ^jK^ 1 PCI (J^U J' ^^U^' ^ 
j_a (jiajill til i PCI J^ a-lp^ apt J5 a jjJ ioii jl Jl SjUjUVI 
«lbL ^LajA^I J PCI <_$-) _jUalJl jx ^cJU-aJl JJJ^J jA ^L-aLkJl a JA 
Ajj^aLiJl a JA Jj» 3Jj ?Li aalj lo^J t (_£^>^l JJ-«I 

PCI Dynamic Bursting : jj^l j »■**■' Jl a^.UJI 
Enabled, Disabled :^lj^l 

4-iLUla.VI S jSlill Jl j£H} ^jll CJUUJl jli Su^Ult s 1a J;A*ij Aic 
^32 Ui>^ I S'J*?*' ^4 ^^ I &"'&"> J ls-'' W^J p^ PCI J^jJ 

a j£l l_Sl ^g-J Clll_jl_njl jl— 2 Aj L^aLkJI a^_A <_J_lL*J aJ_J I a i 1c. 1 ailJ 

Jja (jjyJ j 2 jUj-UVI aj£|U| ^I&Lal AJ& VI I g fc *3j V 2jU r^Vl 
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A T lk^aLkJl aJA J J K-3AJ ^ ■ aalj JjJaai f.l^V 

PCI Master WS Write :u>Jl j ^1 ^-1^1 
Enabled, Disabled :^j^' 

2_jb*£]| J*\j\ \»" Jj5 JbP^ LS^ 1 <^* U^ l^j W^ Ajj^aLaJl a j& .UaJ 
JiU ^gJl 4-jt&ll j-J jl jLi Aj . JlL\\ aiA Jj*ij AJxi PCI J&J es^' 

Aj_i^aLkJl aAA J_lL*J .lit 1 aJAj i J^*-3 L£' UJ J ' JJ-* '''*'**' '" PCI 

?c i «olj Ia^J t 2_jIj£jI j_J jl i^iaHj IjJI (_)ja laj i aj j^Ij tillJA QjfLiuia 

1 §JaL«J (j£l j 4 PCI cJ-S^ J i^ail pbi (3j^j] Ajj-aliJl alA JjaiiiJ 
dLjii aic ^gJl jfl -\>J J3 ^cill j PCI (_JSL3 'k&jui a j\j j ilia. ,J 'ji- 

^_j -3 ullui L-j uij jjaLj Ail-jJaV ^J i^gLkJl aAA J_lL»J j t jLg-aij 

_Ajc.jjoi ajb j Jxj JsUjI f.|jl (jjiutaj 

PCI Delay Transaction : <jjkJl j ^^' ^l^UJI 
Enabled, Disabled :^'j^' 

l_Sa j 1 g ^ l nl i *° tiaJ j 45 f-3j A : lk^aLiij LaLaJ A g jl uj a <Llk^aLkjl flliA j 

PCI#2 Access #1 Retry :u>^l j M jll *j— UJl 
Enabled, Disabled :^j^' 

60 ^J L«aLk]| (_J_i3tij AJ*i c 60 f-3j A-ij^LkJb 2-LjJ^ 2 i , ^.l-^ll 4 ^ 

^J| ,Jljj ^j| Jjjj 2 jLlj't-J a j£\ j ^J| ^Jl_x_,iJl £yt Jon i ii dAjbJl (jli 
Jlj («J 2 jUj-^VI a jSllll dAjuJ3 lit CJAjsj I JLo <jU j 4 PCI J3b 

? PCI L&J Jl C^ULnJl 

2JjLa_a abLcb 2 jUj-^VI a jSlUl - j£j ■ a I j| baji 2j .^.lA.11 4 1a ja^j 
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jlj £b *jju ui <* jUljWVI S jSl jJl jLi Aj^^aLkJl a 1a <_J_jxij ^_j*i 

Lai t (JaUJl JI dlULnJl (JSj AjlaC TtaJJ (ji Jl a J^s -laJ a j-a AJjLa-aJl 
a j_^a dlljLnjI (JLlujI JjlxJ_ui ^cJLx-ajl jl_2 ^J L^gLkJI alA J J laaj AJC 
CllUUJl jLuijb .IxJ LaJS lA jjJj aj£i] ^JaLiia.VI aj^lUl Jl (_£ J*.\ 
i4|AJ jL£ ji A_La> (_i Vj AAA-aUJl aJA (Jj*Hj g ■ alj I j$] c<_JaUJl (^Jl 
alA J j Lmj jLi A_LaJl a 1a ts _aa ^ kkj PCI CjLaUaJ j_a ,1 i\i\\ 

_ (JjJaJi TJjtlJ (« la»J I U Ajlk^aLkJl 

SDRAM Page Closing Policy : jjkJ j AWiJl aj^UJI 

One Bank, All Banks :^j^ 

SDRAM Precharge 34 ^j aj^LU] AJLLk* Aj^liJl .1a 
jUkJl a_SUj 34 ^Jj aa^UJI ijl Disabled j^ j Control 
jUkJl aJjLj Enabled jLjiJl j »^> Uk^Lk ^j All Banks 

.a^LJI a j& yi One Bank 

AGP 4X Mode : jj^> j a^LJ a^UJI 

Enabled, Disabled :^ijL^i 

AGP4X {&•& (=^' AjJ^iJl a,Vl CJIajUI (J JaSa ji JJJ Sj.^Utl a JA 

1 i aji ^clj cdj^J A uiI uJi AJUaj jj-£j ji ^5-Sl aLnJVI '^ jl& j-£l j 

j£] j A^UJl a JA Jj»ij 4^ ^^ ^^ 1^ ' AGP4X A^Lk 

A^aLaJi a JA JaLxj Ale. Ifrifai AGP4X fC-^ '^ Uj j£j ^J ji 



Master Priority Rotation : jj^J j a*jLJ a^LJI 
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1PCI,2PCI,3PCI:^U^ 

.PCI J^b J' «LlJ| J_^jjj ^L^aLaJl a 3& X^jj 

diULnJl Jlj 4 jLr. (j-a Jiblb X^ - ; J| jL^Jl pi gljj ,i*j PCI Jab 

Ijja j. JjbJb X^MI ajJadlaJl aj^^l J^C. (jc. ^>iai!l (_>iai-J i AjLiJl 
^bd p^joil f.|j| j£J j ^cjlx-ajl Jj3 j-a PCI JsbJ Jj-^J P ^"^ wAji! 

. JabJb 2Xv;Jl s J^Vl 

^1 Jj^jLj AjjJjVI aJ jj£j ej^joj jjJUJl jli 2 PCI ^j^l l^j 
Jlj 4_iLac j_* JibJb X^j J JbJl jb^Jl ^Lglij aju PCI dab 

(jiaij 4 J UViVI 2-ajli ^J aJj (_^Ul jbjjaJl ebbjl ^*j (illJS j ClibbJl 
^JbvJl jl igbaU IIa. JibJb X^-t U S jJailJl S j^a>V Aic jc jialll 

p j-uii Vj >^ij ja_jj (illlS j JibJb X^-m ji Ji ibla j1 UfltSfl ajIc 

JSblb X^r.t S j^Vl yibJ 

(jJl Jjj^ajJb AjjJjVI aJ jj£j ej^joj ^Jb-aJl jli 3 PCI Cjjlkl li] 
Jlj 2_jL& j_* JibJb X^- t .11 JbJl jl fr=Jl *bglij Aju PCI Jib 
(«J sAju (fiUl jb^aJl j A_iSj (sill jb^aJl $.bbJl -1*J t*llj£ j dibbJl 
XV< 11 a j bdlaJI a j_g-a.VI Al£. j_C j laill (J-a-ij t jl U*uVI ^L^ajljj 
jXj j PCI Jib ^gJl ^bvJl J j L-a j] ejjj lf.bj jjjJ I JA j. JabJb 
_ JabJb XWU S j^j^VI ^gibJ jjSI Ac-jjoi ^jJ 

a jLiikb -^- - ajj j JbxJl jA 2 PCI ls-^' -A^' Jf^S 

AGP Driving Control : jjkJl j ^»^ll a^UJI 

Auto, Manual :^1jt£J1 

jblkJl (jj-^J ajLc t AGP *-^-^ *J^ X Vill j Ajju^abiJl ala til! ?ca.mj 

^^ Chipset (ijbajll 4-c^a^J t*lj-2il Auto j-* ls-^' -J^V 
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4_aUaJ A—a '/ ulUdJ L_aJ AGP «-^-JJ aj_£] '1 'M jl-lX^I J - < ^"' II 

. jl^JI ^ a^jJI AGP 

^jaJI J ac VI j 1 /'-^ Lgji aJ Jl (j-a uj^j ^1 cjVL^JI lH3*j i^llJA 
AjJuJl Sj. ^.14.11 j^cj (^IJc, jjfLiui 5JLaJl a ja ^J j Manual 

AGP Driving Value : CjJ^ j **^l a^UJI 
00 to FF (Hex numbers) :<^IjU=^ 

V 4j L^LaJl fli-gj J-lcl ic\ j ALLuJl Aj i aLklb ^ K'"'J " ^J L aLkJl a JA 
jl ja 11 ALLuJI Aj^^aLkJl <_i <— ljJa.1 A3 ■ *<•<< I j) V] A_«jii (ci AJ jjfLj 

.Manual 

8 J_A A— «j3 dlJ j L-aK AGP (J-S-3 S jLiSI a jJ Aj i^alaJl aljfc Al-aJ 
Aj-k^aLkJl a.AA A-ajS (_£-i-a T jl^HJ 'l£J-^I SjLujVI <-ll_Jl£ LaK Ajlk^alaJl 
aUjVI ft i-A j FF J 00 LiH Hex Ajj >*r» '"' mil al_ajV-J 4 mil* 
J^ '"'■; i 255 J LfcH ^* (gJ-" iT -II ,^ lalll t _ s — Jl LglLaajJ AJC. r- jl jjj 
'*< '< I jj tjSl j DA (218) Aj^alaJl 6 j_A A_aj5 jj-Sj tf iJaljjal 

^^ NVIDIA GeForce2 £ j-> u-- AGP 4-SUJ ^^kl^ 
(_g j , aSJI SjjUj uiVI Jj'^-'I EA (234) ^ j (^-Ic-VI A_aj<iJl jL£aL 

Delay DRAM Read Latch : jj*^l A^laJl 
Auto, No Delay, 0.5ns, 1.0ns, 1.5ns :<^lj^t 

A_i._alll ^j-lc (3jl_a^)Jl 4 l ~j"^ a *jU*u*t (_c ill diSjjl A T lk^aLkJl a JA J.iaJ 

^^Jc- J-aiu 11a j DIMM * j£lUl <ji.jJ (j-« apl jSlI l^ij ji JJ ^1 

l^jjLslxJ JaLLa J^VI li& J ajSlill Cjla.jJ (J-aa jl^S-a 

_te*kl] AjS^aJl DIMM SjSI ill Cjlaj] JAO -1 
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(jJC Lgjl jSaJ j CllLi._alll AlC. ajl_J jj a j£lUl ClsLa._aJ j-aa. jl j LaK 
(JjUjll A-aj^J f»j^-J' diijll jl j LaK jiJJLaJl ^^JS ^^Jc (jjjUJj 

a j£l.l!l Cl)La._aJ (_jx Sf.1 jSjI Iaj (_jx j£ «dU 

A mill jj-2j (Jjjj-aJI J x^J AlltO J* "'^"' (jl J ■ u °j <e il iSc.1 J^ ujj 
aj j tiljl fra ^1 S-^pa. a j£l j d)La.j] (JJJjLJal I j] j£j j Jla^l dlijj]l 
4 IS ULaJI aAA (J^a. jAaaSI j-a3 ' ■ 1 aJ L-aS <J-a*J aJ jl 1 3J' r '- ^-SJ-XJJ 
Jl Llajj-ij lg-*ijl j a jjt > ^i <Laia jLiiklj tali 4-L aLaJI a JA a-icLubaJ 
4_«jill <JJ_jl£ 1 aK j a J-^ J^ udj <J_axJ '"'•*■; ■ ^ 4_aUaill jl (_£ J-J jl 

.frbVI Ajaij (jo Jiiaii jl£ LaK ji. 



AaJ j 4-ula yJc Ajt-JajLa (Jjjlijjl J *.iaj j a j£l j 4_a._aJ <^JJ-iJ jl^ I J| 

.fbl Jj^aal (jjia^No Delay JJ^-li <l$J* 

AGP Aperture Size (MB) : jj*^Jl j S^ljll aj^UJI 

4, 8, 16, 32, 64, 128, 256 :^ljL*Jl 

f. jja. jj£. a jLjc jJfc l_iaajI 11a .AGP ' . ' *""' ,~?^ ^•^J ^Llk^aLaJl a JA 
A_aUaJ a jS.\ J jjjLjsJ 1 . *• ^-A. ^ jj-^J j a j£IaJI jyjLjc (_£.l-a j-a 

A ml mil 

yjj AGP (_5-H I 33J?j"' Al '.'"" I^A (jxjJa AJJ JlJl 4jaJl» Jl jjI jJ 
j-a ^ nojfyl a ?• a ll JAjaJ L_Lii]| IJJk jl La£ l \ 3*'"^ J*' ^1 ** alaJl 
A iua1 ulll A_aUaJ <_J_ia j_-a A-al^kljoll j_La-a]l j_-a (fiUl RAM S j_SI j 
jLxjVI A_JJ^Ij L_ll_xIVI (_5-3 aAla-aJl jj ■ tall ;»l jjj j CllL-ajla-a jj jj^jl 

dllbLa^La 64 J* Ajju^aLkjl a^J jLaVI J^-jl 
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MD Driving Strength : jj*^ j ^J^ 1 aj^UJI 
Hi/High, Lo/Low :^j^> 

Cliil£ LaKi a jSllll CjUUj JajJakJ S jLijjVI S jJ Aj naLaJl alio AijaJ 
4 J > ,-iLaJl a 1& a l^J i ■'"' j i J-^l S jLuiVI aj-3 Cll_jl£ LaK t _ s -Sc-l 4-ajill 
jL ) j_;;<^ J aaJl Clil j DRAM S j£I1j -<^"' H SjJ jj jajl LuiLuii 
j^-i j (1 g_lAj1 a ^^JS (j-lc- (Jj^-3j *— '^ S jSI j 4-a.jJ (3-a JJ^i tillJA (jj^J 

i^LaJ S j£IUI '•*< il£ j) Lai High j^ Hi j 1 .:"'^ 1 ; g ■ ^\: 4-LaJl a 1a 
?c i alia .1^.1 j 4-uL? ls - ^ ^-^ JJ^ c3^-*L>^ J SaaJ j A - La j^a <jj£jj 

.Low j' Lo j^-W 

Integrated Peripherals 

Onboard IDE-1 Controller :uj*^ j ttlttll A^liJl 

Enabled, Disabled :^j^' 

aSaJ a ,_A (_5-ljVl IDE «La J J LmJ jl (J-J*ijJ Ajj^LkJl sIa a£±i 



j\ a } \>^\\ L y*\j&\ j-a U .^ -,.„•; cjjS lli 4 ft\ 2Lvjlll Jc IDE 

4_a.jij| if- SLlAjl alio (^1 4 1 > ^i j-all <* Uji , U Jl jj^aljii^l dll£j^a 
J J LaJ til SS "J La£ ( fl jfra.VI alo <_LjU (jl V! J ^\;»°"' <j-a ^J ^ a$\ 
alo Jl <ii^a^o-a a j^.1 AjI ^-^ j% pJ (j! IRQ J^J^-" A T L-£aLkJl alo 
aSaJ aj jl 4_}jl!ill aUSlb 4_L*ajx iiL^3 IDE * j^>VI jj^J jb i SbSlI 
(jjjj j SCSI £_ jill i> <4i^ » JS^Vl CjjI£ ji *ty Aa.jlll ja (JSLou 

.IDE 
Onboard IDE-2 Controller :uj*^ j 4*jIj1' a^UJI 

Enabled, Disabled :^j^' 

a^aJ a j^—S A-ljbjl IDE *L 5S (J-lLxJ jl J J"'**'.' Aj_k^aLkjl alio a^aJ "' 
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J A\\,n\\ L ya\j&\ t> y r ^"'-"' £±& IJli « fVI ^jUl <Jc IDE 

J J la»J '^ IS aJ La£ ( a jfr^VI flliA (jlaaj j] VI J ^V.-°"' jx ^J ^-3 *VI 
a j& Jl <ii^ajx *3&^ "Si' ^"^ Cfii A (j! IRQ J^J^-" '^L-iaLiJl a JA 

xv. «\ ji ^gJjVI sUSlL M>^i^a tiLol IDE * jg^VI (jj^J j4 ' *^l 
(jjjj j SCSI p_ j^l t> <4p1 » j^^Vl cjjI£ J ffyl A^jill u° J^'^ 

.IDE 

Master/Slave Drive PIO :jj*fjaJl j5^ouUJl aj^,UJI 

Mode 

0,l,2,3,4,Auto:^ljlpJl 

Programmed Input/Output -^ jI-icL di\ ^^ a\^\±\\ ai* 
Slave aj«1I j Master a^JI 4jaJ jnL^Jl ji^jSlI ^ (PIO) 

.IDE SUSj (jjiLaiJjAjl 

Ja-aj ^^JC L_SjxIll A A£ a (^jaJJ tiljJJJ AlltO J^A^' J' aij aLc (JSjjU 

: 2Jli cj^UJI ^J VI «4pl ^A-ll u^>l JVI 

.?cja I ~" PIO -* a - 4 ^ lt^ *— *J*All j-« L>"J^I U^Ai pJ 1^1 -1 

jx JJ^I Acjjoj ^SjJ JaAAJ c^JJAI ' -lL >*ll (j^ajill (J- 4 *^ j' i — 1 Ajl 1^! -2 

1 g-LsKl jx « *'■ a /Jill Ac^ulil 

LaA^£ jl jj . aj£ll .iaj ^rj.^ili t PCI <_$_) <c^joi *ijj (JlLai I jj -3 
.PIO 4-aJS (Jiaj ji Sfc.fr-.lt aJA <J^J jLa-all JaS J±a. J*S uM Jaxj V 

CjULnl] p Uj^s (j-ll (_£ J >^ ^3 PIO 4-ajii M J ji 2JaaiLa j-a A?V J 

■ -lL tall (j^ajlll j^JC 

(.Jill dll—jUJl (Jjij dllcjjul j S ah A. Jl PIO Jal— aJI jj-lj J J ^ a lijfc 
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| PIO Data Transfer Mode 


Maximum Throughput (MB.'s) 


PIO Mode 


3.3 


PIO Mode 1 


52 


PIO Mode 2 


83 


PIO Mode 3 


11.1 


PIO Mode 4 


16.6 



Master/Slave Drive : u j»j ^ j 



UltraDMA 



Auto, Disabled :^'j^' 

JL*. ^^J) UltraDMA ^ J Jj^-"' j> J.:-°"v Sj.^i-^ti a j& ^ ^ a „n 
.IDE *^J lP^ ' ^ > "'"" -^»J j -ij-uJl (j;ik^aji!l ^^1 fajkjl 

la aJ jl_iikl 4 <^g ^ ^j"j _;;" l£jj_jjj AlltO j^ -ilkl S jl_c J ■ ^°j 

^lj_ii ji_»j j t tiLaJ ajL-^I o- 3 ' j-^-S '.' mlittll UltraDMA 
U jfl jj <JU1 cjI^jjoJI j UltraDMA J AitSiJl 



DMA Transfer Mode 


Maximum Throughput (MB/s) 


DMA Mode 


4.16 


DMA Mode 1 


13.3 


DMA Mode 2 


16.6 


UltraDMA 33 


33.3 


UltraDMA 66 


66.7 


UltraDMA 100 


100.0 



(jJl i_ia jl ^^ii!^ j Win9x ^ ( 4j^ d^alt ^Uaj c> DMA 

dllJic) Jl L_lA J2 aJ (j^ajL^ai. ^gJfc Laa ■ <aJ j ' _lL tall (j^ajSJl jUkj 
&J DMA S jSIajj j-uiUx (Jj_k^aj ,*— JJ-« ^j-lc- S jLjjj) » ■ eaj lilLiA j 
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Ultra DMA-66/100 IDE :0j*+^ j^L^I <±^\±\\ 

Controller 

Enabled, Disabled :^j^' 

Ultra DMA- - < ^"' « J j 1j«j jl lS-j*-& ^.: nalaJl «1a tdJ ?c.a-uij 
.( aj a^ JU ^) r Vl Oib ^^Jl ^l^V 1 66/100 

A*aA\ 11% Jl 4_Lajx AjL^j (J^aljSl ^1 t*hll jfLj ^J II -1 
.p jill 11% <> -<^ a (fll pVl A^jlll J& 4jaI L& (^ l^j "2 

^_a Ia_iL« (jj£j_uj 4j i^gLkJl saa (J_iL*j (jLa jijJuLuJI j/'" •>■" <«-3 

. jL^aJl £^l AjLc £ljJ 

USB Controller :jj*^l j fc-ttll V-UJl 
Enabled, Disabled :^J^ 

(Jjjliu IRQ Ja-A (J-oj ■ "^' J J J33U jl J J -'"'.' 4j_k^aLkJl aAA 7T< Lin 

4jaJ jl£ I iLS cUSB (Universal Serial Bus) r UI lU-aJ 

IgJjJaaJJ aSa VI J ^Jji-aLkJl a AA Jj» SlSj aSa USB » j^>' *U 

USB Keyboard Support : jj*^ j 4*^1 a^uJi 

Enabled, Disabled :^j^' 
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p j_ill j-a ^tJjLLill <Li.jj a£.J J J iaao jl (J J "'**'.' AjjuiaLkjl a j& till ^Lxjuij 

al& Jjaili -la ^ljjLLJI cjLi.j] j_* p jj]l I1& tiL-iJ <ji-^ <jU USB 

USB Keyboard Support Via : jjJL^ll a^LJI 

OS,BIOS:^LM 

j-a fUjLLaJl 4_i._&J a^.J aJJ ji AjjJ ' - 1 1$ I jl Lajj AlAJ AAi aai a II a JA 
. J ji ufil l ^»UaJ jl (JiJJ^I (JjS jx USB p_ J^' 

,jjoj.l]l j-a ^jjliJl4_a.j] a SaJ i ■" CliiS lit Lai OS J^' J- 1 "*' S^V 

.BIOS J^li 



Init Display First : jjJLaJl j S-^ljll a^LJI 

AGP,PCI:^U^ 

jliikVLj ^ g <* » in 4_LLoLk]| ai$i t 4jjLui AJJLLj j-a ^p£l likil jl£ 1 31 

<4pl c^jl£ jl Lai caJjVI aSLLJI l^J PCI j AGP u^LkJI jjj 
diijJl jja>ii (PCI, AGP ) W^J^ j 1 /'-^ l » j 1*3 i ula Sa^.1 j aJLLj 

KBC Input Clock Select : oJ^ j \0\ l^\±±\ 
8MHz, 12MHz, 16MHz :^jt£il 

g i ailj t rujLLaJI 4_i.j] 4cLui J-ij-JJ aiaJ II Aj-i^aLkJI a AJk liL) ?r.a nn 
4^j] *_a (JSLuLa 4_ji L*L%i.lj jli t J iJaai f.\J^ 1 6MHz J j"'^ 1 .' 

_ (Jal <Lais jlkli tujLLJI 



735 



Onboard FDD Controller : jjj^lj $511511 a^UJI 

Enabled, Disabled :^'j^' 

(j^aljJV ,J 'J a aj aSaJ all J J JaaJ jl J J-'"'.' 4j_k^aLk]l aAA til] ?LxjuiJ 
s^IjaJ jL£ lij Aj-k-aliJl al& Jj»«"'; *i llgJ 4 fVl -L^jlll ^-Jc AJj-all 

I g L laaJj aJJ j a^l 4-^_jlll t5 -iC' aS^LaJl J J ■ aJ a 4_jj^s (j^al jSl til^a_« 
-LS iLjal a^a^Laj M i «aJ a jl£ jl 4jj-a jj-al jSI til^a_a tiL^J jfLj aJ I j) 

Onboard Serial Port 1/2 : jjjLa51lj a*jIJ Hu^liJl 
Disabled, 3F8h/IRQ4, 2F8h/IRQ3, :^ljL^Jl 



3E8h/IRQ4, 2E8h/IRQ3, 3F8h/IRQ10, 
2F8h/IRQl 1, 3E8h/IRQ10, 2E8h/IRQl 1, Auto 

AiL&lb ^SjAj jl ^gjLSiJ ~^^"' J^J^ J' UJ laaJj ^Llk^aLkJl a ift till ?c<LuiJ 
ti^JJ jL AutO >* (J^Vl J iia,yi 4 aVl 4-Ji.jlll (j-lc J l n Lull 

,J | jj t liiall jnuilull IRQ j I/O Address •^•^ a^> o^j^ 

jl CJJjj I j] Lai cIRQ Jja^il AillaxJ tiljlixUa iilall IJA aA^laU j£j 

^ -^ IRQ j^j J u^j^ IRQ j I/O Address ^^ -^2 

j jl j-ic '-*' mill jl laJJ (jl 'J*"**' '■'**'* ' (_LuiiuiLall i LLall (jJi j-a <ui_»i 

. JjoAjouJI iiiall jaJ IRQ -Lk 

Onboard IR Function : jjJl«51l j A^liJl aj^UJI 

IrDA (HPSIR) mode, ASK IR (Amplitude :^j^ 
Shift Keyed IR) mode, Disabled 

jlg-a. Jl dlUljJl <J'- UJ jl ia^ajj a£ajll j <>J- aaUkJl 4 JA till ?ca.mJ 
A T L^aLkJl oJA jijJ (J^ J ' elj-a^-ll '**'■*■"' Ajui^l fl ikluib ^^.jLk 

.4^ ^i Ujiii ^ 
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Duplex Select : jjj^ill j ^jLuJI a^UJI 
Full-Duplex, Half-Duplex :^ljtiiJI 

(jjoij ^ JUaLoiI j JUJ ^1 Full-Duplex j* Ja plj-^Jl 
jl JUJ U j*I j *UjI ^ JUj) ^1 Half-Duplex j^ i^Sjll 

_ (JIjaLluI 

RxD, TxD Active :jj^ j 4*jUI V-UJl 

High, Low :<^jU=^ 

CllaJ AjuoiVI JJC- (J-uijVI ^J.^*'". ~^^"'" j A-L alaJI a^A till ?c<luu 
^jj ^^Jc. AdJ*J I JA j LOW jj^aikla jl High J^ J* U* *' J"*^ 

Onboard Parallel Port : jjj^ 1 j <i«^ 4^>UJI 

3BCh/IRQ7, 278h/IRQ5, 378h/IRQ7, :±\j^ 

Disabled 

j^ 378h/IRQ7 jL^Jl > ^u Jj^Vl iLl&l ^ ' tf J 1 ^ 1 



Power On Function : ujJl^l j 4*jJjA\ aj^UJI 

Button Only, Keyboard 98, Hot Key, Mouse :^ljlpJ1 

Left, Mouse Right 



737 



tiljlg-a. (Jjt uiJ Lgj Jjjj ^J^\ Al^jlal\ j\£z.\ Ajj-iaLkjl a JA till ^LxjoiJ 

j!iLk j-* V) ^J-$^ Jj*-^ 5^ '■ '"' ^i Button Only ^Jj^l ^! 

(j^Lk j j <jajailjj Jl^?Jl J^s <4^ Keyboard 98 cjjlkl I jj 

.98 jj-%j ^jW ^ 4j^ lP> j 
<t^_^.j] »l^kj_uilj a j\ g a (JjT uij »;^-"' uila Hot Key 'Aj-^l l^j 

.Ctrl+F12 J 

jj^ cs-^ J^W ^ jW- J^" ,*Jaijaili Mouse Left ^J^ I Jj 
.(PS/2 g^jill t> uj£ jy^^j) Sj^iil j-yVl 

j j-l' t^ J^W ^ jW- J^" ( *Jalaiia Mouse Right ^JJ^.1 1 '4 
.(PS/2 £j^l u- uj^ d v^ ^ j ) «j^ u-ftl 

Parallel Port Mode : jj*^1 aj^UJI 
ECP, EPP, ECP+EPP, Normal (SPP) :^IJ^ 



JAjsj 



j i ^J j\ jJlajl "> iLal] « w"> '.■■■''I CjLjLnll jjj la <ij 4 J i,-ibk]l a jjfc 

; dll jLlk £-Jji tillJA 

^1 sj^Vl ^j-?. £- d**i J* J Normal (SPP) : JjVl jbaJl 

j»^l-y^jECP (Enhanced Com Port) :<^l j^pJI 

cjLjUJI (Jjj Ac jjoj (JjutfiJ ' : "'j^ Ajjui jl-^ j* j DMA uj^j^j^w 
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.Scanners 4jj^jjajl cjLa ml all j dilsuLkJl 
jUk^jEPP (Enhanced Parallel Port) -.tASto jUkll 

J i aJJ (.j-"' ^-^J^"^ (J^l^)-^! CllLS^a^aJ l_ 1 mils jjfc j LiJajl WJiil 

a j^j j ZIP LP-* <_£ j' jiaj' ^iLaJb 

Ja^jJl J c?"' '"' ' ,<:: \'4 r^"' -^ j-*> j ECP+EPP :,*-jI J^ jW^' 

(JJAA .1^.1 aiklLuilul J 8 *'^ (_^^All! j-aV' til^>J *_llaJ_una liLS ' -1 mlLJl 
jl^aJJ LSa j CliJlilJl jl ^LiUl jl ±a ll jLiLkb ?c i aajl *'^' j jjU^ll 

ECP Mode Use DMA : jj*^l j s^ljll V^UJl 
Channel 1, Channel 3 :^IjV=^' 

i -»-l ALLjoJI Aj^^aLkJl ^g-i '"'j Ikl I Jl la S3 J^"' m ^j ualaJl aljfc 

^jWi ud aj^^UJI *ljk ^_a j . ECP+EPP J ECP : caJ-^ 1 
j-* Channel 3 jLpJl j^j j ' ^^1-ulJI DMA -1=-*J J-4^- 1 

.Channel 1 W^ j^^ SUS1I si* ^iVmn ^ j=J s j^=J 

EPP Mode Select :jj*-uJlj ^1 4^,UJl 

EPP1.7,EPP1.9:^ljUiJl 

AjJ AljLuJl (JjS Aj i*alaj| (_i Cjjikl I j] Jala J^Jaljai Aj-k-aliJl aJlA 

jblkl ^jkLoi aa^UJI 4 iA ^ j ECP+EPP J EPP : lUj^I 

jl j_£] j cU^il *I^V EPP 1 .9 J^Li t ^ i ,io 11 EPP Ja-«j 

.EPP 1 .7 jLpJl <-y?i ts! JW t- ^^ '^'o'j 

Assign IRQ For USB :uj*-^ j ^' V-UJI 

Enabled, Disabled :^jU=^' 
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USB yjj" .' '"" J ^ Lallijl 4j L^Lkll L-aLaJ A g J uj " 4j uaLkJI a^_& 

.USB^ 
PNP OS Installed :uj~^1 j W J V-LkJI 

Yes, No :<^ljhaJl 

PlllS & <J*-"i J S-^J ^J k-iL>. jaC--lJ UJ* UU aLlaJ a l^J I ""' ' - 1 l£ I j) 

A^LkJl a ja ^cjj V t^LLki jl£ I jj U j Yes j^Li Play (PnP) 
cjaj-jaijj%« jLi 2000 jjMjj lt" ^"' ""^ Ajjauib 4 No Ji±L-i 

.No ,A£^W g * "*" 

Assign IRQ For VGA : <jj*j^I j 4-uLaLkJl a^UJI 
Enabled, Disabled :^j^' 

CliLc j-lua AaLLuJ IRQ ^ (J aj ■ ^•^"' « iUw.m 4jj ^14 ll oi^ .»l.lkliuAj 
(jLi t tiiljj g-1 laj dlLc. j_uLaJl dsUUaJ ' . I lc.) (jl ' : "'J^ t ^-^ ajjai^l 
(j) (j-Sj j t Aj_k^aLkJl aAA J J» 3Jj a_£a dlLaUaill aAA (jJLa tiLLaJ '*< l£ 

.Ig-Lttiil gllaj (jla A-ajoa iitjal kj diJl£ 
PCI IRQ Activated By :uj~^l j ^jUI A^LkJl 

Edge, Level :^jU=^' 

(jiijjJI ^gj - v*-*« i uj La IjjU Ajj-*aLkjl a j& 

jaj_j ^Ul j Edge j 1 -^ 1 A-^pSlI PCI j ISA cjLiLki ^ vVi ,. n 

IRQ JajJak ,_A tiljLulJ »JCj ttAa.1 j AjJalja 
dlbj'l uLa ^>3_a-J (CAjI j Level J^ J^ " ." v *-**' ■"**'* ^ -U la II dltaUaJl Lai 
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jL_lkjl j_& j IRQ ^j laa ^^--3 iiljl uMllj £Lx_uy j S JJ_stLa 4_lLaJja 

Force Update ESCD / Reset :jj*-^ j ^M a^UJI 

Configuration Data 

Enabled, Disabled :^j^' 

ESCD (Extended System aj_^UJI aj_^> j—n*l 
Plug & ^jijt J^> o^> j^> Cy^= t> Configuration Data) 
I/O j DMA j IRQ cjUjkx jjj^ rJ 23 ^1 j Play BIOS 

v-& AGP j PCI j ISA cjLJLkj o-« cUl s jSlUl i^blj-d j 

SAjAv AJJLLj AJLjalj <."\tA (jj (jSJ j t A-Li aLkJI a JA Jj Jaaij ' -Lag a jlc 

Ajj^aLkJl aAA <_b*-£ (yialjaiii A-la. J*S ujj p!UVI j_i J uiaa t*ljl fraj 

_ jig a II ^gi ditaUaJl CllU^C.) P^ialj ajL&Lj (jjijjjjl ajllJ 

Resource Controlled By : jj*^ 1 j ^J-^ll Aj^liJl 

Auto, Manual ^IjbaJl 

^jLllijI jl^c-VL (jiijaJl j»J% U' LiW J^A^-VW ^ ^-ajoij 4-Aj aLkJl flliA 

U jIa^I jl jl^aJl ^ cjliLkJU ^LaUJl DMA j IRQ ^Lajl*^ 

<_JJLs A "J iSll CllLiUaJl (jla ■»_' '"'' uJ3 (j) (j-^J J AutO J* /'^ (J-iJail 

>iit j Manual Ji^-a i_Laj L£ <_U*]Ij jL^Jl ^ Legacy ISA 
AiA cjta'LkJl ^ AlaljlaJl DMA j IRQ cjU^kx 

PIRQO Use IRQ No. ~ : jj*^all jh^\jl\ aj^UJI 

PIRQ_3UseIRQNo. 
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Auto, 3, 4, 5, 7, 9, 10, 11, 12, 14, 15 :^ljbiJ 

jl jj3j **'•*■ ail jj"^"' '""" U— J3 <j— * Aj—k^aLkJl a^_& al.lklL_uil ■ . 1 aJ 

Jala (j^LaJALall 

L&4? AGP J PCI tllLSUaJ IRQ jLA^b 4_j^liJ| S AA (ill ^joU 
(j^aj^ll (JjUJ <»J-^ 1-oAJC 4_k^aLk SAjLs Aj_k^aLkJl a.AA j '"'■»"' jc (_£j-lj 
(JJt uuil aUaJ ' . 'J i all lj«J (jl .IJJJ V J J^' (J' jW-?" (j - * ' . 

diblicl jl iiaL '"' <a jl li-gJ 4 IRQ diblA£.j ^Jc. i_sjjti]l ,i jtjI 
jL^Jl ^ CJblA^VI g-t tSilj Laj .ipaJl jl^Jl ^a CJliLkJ] IRQ 

aLLj *_-a (— aL ^-" (j^ajSlJ ' J ''J» ujj OJC jSLuLajl jx Jjl&jl lKj l " j»J-^jl 

.ApaJl jlfraJl ^J Jjt uSSll 

;CjLLa^L 

ijjiij J i^j ml «_ikLaiJ jJ iAAi ''^" IRQ jLjlkLj Ua cj ai bl -1 

JSA^UoJlRQ 

: Interrupts cjL*_LUL 4 ^gjia. <J-j*ij ^jLj >> n PCI 6-^ J-S -2 

INT A, INT B, INT C 
.,INTD 

.INT B j INT A : u^LLa J*. J^ ^kl^ AGP & -3 

CjLJalUl JL Lai INT A 4_xLllall - laJ i ttj (jji <_£ j^ * -^ "4 
Jl ^LaJ La AJiLLj CllJl£ jl <ULa. j_i 4jLLnaJ CllLxJaLLs AjL>aJ Jj£a3 
Vjir iiu '/j LLa-aJl 4_*_LtL«iJI Jajk jLS jl IRQ 4_*_LtLa Jajk j_a jj£l 

. j^' jW d?a jx 
.Lj_La. ^^ij ^-i jI£jLj£j JjVl PCI 6-^ j AGP i5-" -5 

.IRQ ^JallaJl 
4_xJaHaJl lg j La (Jiiij (__i jl£jLaijJ {Jibalajl j £jl Jl PCI '"''^ -6 
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.IRQ 



.PIRQ_4>^yUSB-7 
.INT cjULUJI j PIRQ (^jj a&UU o^jc Jllll Jjo^Jl ^a 



! 



Signals 

PIRQ_0 
PIRQ_1 
PIRQ_2 
PIRQ 3 



AGP Slot 
PCI Slot 1 

INT A 

INT B 

INTC 

INTO 



PCI Slot 2 PCI Slot 3 



INT D 
INT A 
INTB 
INT C 



INTC 
INTO 

INT A 
INTB 



PCI Slot 4 
PCI Slot 5 

INT B 

INTC 

INTD 

INT A 



I 



tLljAa. (_K3^)3 (j-a (_)j2j (jS mj <£. jj-a di\ x LlLaJI (jl (JjJajI jx Jaa^j 
,jjiij ^ JjVl PCI <j^ J AGP <jp <^J^ I jJiJ U^ J 'O^J 1 ^ 

j 2__)l jll PCI ^ utl ^ uiilb j_xVl O-SJ J IRQ 4-jJallaJl -Lj-kk 
V) Jalk (jj^jl uJlLajl jj£il]| Aa.1 alAaJjojl jjotaliuLajl j-a AJ\A (jjLaLkJl 

(CjAj J^ ujj jl-lc^l (5-3 '"' ^C-J (j) j-^J j AlltO J^ jikt '■'?.! S-^-C- 

;c5 L La (Jai ALj 

.W IRQ J 1 ^ 1 J iJ LS^ 1 AiLkji] (jiill ^j (J-aaij -1 

_ (_UaillaJl PIRQ i— i jajl (JjjLuJl Jj la ll j — a 3J -2 

. PIRQ J C-JjiVioll 4*Jall»]l ^J jlkl -3 

l^i^^llaikUj 

dJlill PCI (J-" ts-3 '^j 1 ^ <J ^ J-a l&Aidl AJJUaJ c^LaS jl (j^jpii] 

j-* <1±A£1\ 3^11 ^l-iiVI PIRQ jl >aJ ■■■ Jj^sJl LJ^Ij I Jj ' 
a^ c S jajj JU ^J INT A f -*^ cjliLkJl £1^ jV PIRQ_2 
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JJ j_« a ,iV..nl IRQ 7 4_ii o^J^ J o- 1 ^ Lf^' IRQ J^l ^ 

.A^UJl aJA CjijUk^PIRQ 2 

; Jj La VULulJ IJI 

J ^^ AGP J PCI 1 cS-ill lH «-SUaAj u^J irq *Jij 

.PIRQO iM t> <*^y 

Jja j* f,iV..n jl l-i^j PCI 2 tS^ 1 l^ aSLLAj (j^aliJl IRQ ^j 

.PIRQ1 

JJ jx fOaimJ jl l_LaJ PCI 3 (3^1 (^ Aa'LkiLi (j-alaJl IRQ f5j 

.PIRQ2 

J ^^ pci 5 J PCI 4^1^ AiLLJb ^UJl IRQ ?lj 

.PIRQ3 L^ j> f ^klay 

CPU Drive Strength : fc*U ^-UJl 
3 «2 «1 «0 :^)jt^l 

^1 (JjjUi^)jl Ar.jn's. « jx CliULnJl (Jij dil jLuil Sja A T ik^aLkJl a JA J^aj 

aJlA j '"'■»"' j i (_£j-3l SjLuiVI dl_jl£ ^^-Ic-I A-aAll Cliil£ LaK t ^cJla-ajl 

aj_a a J_J j jLi '-*' aJUm Ac j_ui SjLj jj ' . I C - j*' La-lJC a i J°" 4 J . ^.LkJl 

Tjjla-ajl AJjjuiJ AJC aliaill dlLu jj . "■»■'*' j^Jc OcLuU a jLjo^I 

Force 4-Way Interleave : ^j j 4iJ a^UJI 
Enabled, Disabled :^'jU^' 

SDRAM Bank jj£^l j A-uoLuJl A^aUil A^jLiLa S^.^uli a j* 
ciijljL^La 64 r"lj-j' <j-* uj-^" ^-^ s jSI ill dul£ I ilit Interleave 

aiA J j la«Jj a-£a ^ii'i < j£j aJ jLi Aj L^LaJl aiA Jj»°"\' a-Sa ^p^l jl 
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PCI Latency Timer :» j^Vl j jLfi] j ^ a^UJI 

0-255:^ljL^]l 

PCI jW? U-^ »J^-"' mj ls-"' ** J*'Q S jpill-J -^^"' "' Aj_k^aLkJl a AJfc 

UK j c JUill jLfr=Jl Jllf^ll) JUL ji lM d^W ( ^3ll l«bLk 
(JaUJl jUaJ Ajtjai SpliS dilm^j JIajLj j a jjAjI a JA dul j <LajiJl CliJ j 
jLg^. <_JK t5 -JC' U"? , J '" S jjall a^A aJyj <jj-2 i_£^>^ S^^ O"* U^ J ' 

j (JiUll ^jJl Jj_k^aj]l j-x <jS-«lj j I (J-jS JjJai a JJ3 jJalij jl PCI 

tdlj (jx J&i L yiA jSJ j 128 jl 64 3 <lj£]| ^jj^ Jj^ail *tal 
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?jJjJXa£]t J 2 a^klolJl a j£l ill p I jjl ,-A La 

Random Access Memory Jlj^l J^-ajll SjSli -1 

((RAM 

Read-Only Memory -^ S*ljSU ^^^kJl SjSIJll -2 

((ROM 

Virtual Memory ajjaL^JI SjSI^I -3 

Flash Memory 3 j » ;■■; « > jit s jSlill -4 

j i^V 1 '^ (Random Access Memory (RAM ^^ IU 

filkx La 

(Jjj^jJI ■jwim'i taiV ^gjljiiif 'I (Jjj^ajJI Sj£Ioj oj£I.1jI aJA ^ *i l in 
JjxLxjI j ' L^aJI l_sjju dil£ (j) ajjjolxa aj£lj Ajlk i_sl J' 
Jjl J «£} AjlkJl aJA <_Ja jJaiJl (J^itm AjlkJl aJA JJC (jlaJaLSlaJl 
(j *i i in (_£^£.l aj£IJ RAM Q^*£ J ' 6ja.\ jl Jj-alaJl jl ' L^aJl 

uJp^ SjSIJll <> p_j^l Ija (serial access memory (SAM 

Jaj^)jjj (jiLi 4jut2LaJl aj^lill LpLk (jx 4iinliii u^joi Jc ClsLLuJl 
ji.1 J <G j\i_a La <Lajixx Jl (_jjj-iaj]l A-lLluiJ V dljli *X±a (JllAuilSlI 
Jl (JjuoJ <jJ» JaJ JjouI (Jjl (j-a dlLLnJl Jc j j J-aJL V I *^a JaJ jjaiJl 
SjSlill *-a 4JjlLa]l_J lAa. ^gjJaj pjjJl I^A J 4 4jjikJl 4-ajla-aJl 

RAM 

? Jaxj e_aj£ j RAM j J^ 2 f- 1 

(jJJ^La <jx <jj£-a 4 1 a\ Sj a ajjlj (jc. ajtac j^A aj^lill AiUj (jl 
Ix-a jLjfLl ' L^aJI j jjluUJJljSJl i dllLl^all j dll jjluu jjl jjjI 
jt i^il jA dull j ClsLLull (jx .1^.1 j bit Clu qSjuoJ Jill j a jSlill Ajik 
4-ajii Aj3 (jj^J La jA j Byte t — yW LA^ t — u 8 LP J SjSIj a.li.j 



746 



(jjflj j CllLojis-ajl (j-a dnJl 4_ajij ^aWj ' L&aJl '(»^J j' j-*J L^l 
-<^"iU ^-l"<a^< (J-aaja Jjluil jjl jlll Lai i .Ia.lj jl jL^a Lai i_gjl* all 
4 U*1^< (JaxJ i «*<*» _ L&jJjijJ ajll jl ' L&aJI 4jLa. Ijjjj Lali 
aJA J-a ','7-J* aj£li]l SjU J Aajj <Laii U«^.U C dlLjjJ^bU 
jx <JaabJl a JA p I j3J ' . laJ ji^a ^LaJ iaisJ j CllLjjJ^J'VL 3 laal a ll 

CjLjJ&fyl 

1 RAM <^yjjl £j^l ^^ £ J^ jJl S jSlill £l J ^ La 

^j DRAM - Dynamic random access memory -1 

j (Jill jjluiljjl jllI (_jx TTjj (j-a (jj^JJ aj^l.3 Lj^Lk Jc (_CjiaJ 
j^-uiMjj AjjL^£jI 4 la uo]l (jV J <2 l n a (jJJLul Jl ^Iasj j dll L&ajl 

t> f^^iuu SRAM - Static random access memory -2 

' SlJ£ a Jc (fi jlaj ^ j a jSl j <LiLk (_j£j Clsl jjluyjjl jj < -^ J - ul Jl >Jjl 
(JjjSJI S j£l.i] (—luLluI (JS UU a V*-**' ■ "**' j jxluba (JjjLul Jl ^HaJ V J 

cache 

FPM DRAM - Fast page mode dynamic random -3 

' JjVl p_jill 4i« jja l£^I cs-^^ 1 £.J^ ^J access memory 

( jx t—ljliaAll Cliill *-Sj«a (jc- AjIaj '*'•»■ .'J ajSlill (jx Pj^l l-^J 
IJjj V J ' dull IJA (_g jSa a a^ljlj ajJL Aajj-a .HaJ Laaic. j ajSlill 
Acjjaill (Jju^aJj i. (JjVI dull a^lja (jx elgliJVI ^*J VI jL^ll dulb 

176 Jl ajSlill <> £jill Ija J^kluib dLLull jSil j:j-^i 

Aujlull J (JJjLLa-La 

EDO DRAM - Extended data-out dynamic random -4 

j*j Jlill dull jc d^ulb jj^Lu p_jill I ja j access memory 

ja pj-"il p jjjl I^AjcAj^.1 jSj p jjjjaII <jj3 j UjVI dull A^_&x -^-^^ 

IJA -I laluib dLLull (Jiall (_gjj alll AcjjaJl (JjuoJj t UjVI p _alil 

Ajjli!l J CjjLUa* 264 Jl » jSlill jx ^j^l 
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SDRAM - Synchronous dynamic random access -5 

* _'jil- Ji dull *£ja ~*zi~^^ •**-* Sj^I^jI (j-a p j^jI I^a j»j% memory 

'*'•*■.'".' j»J% pJ <-^Jl i^ijj (_ 5 -lc' (Cjla-aJl t L^aJl (_jjdij Jc eJj3jjLj t 

(jx Ajjj j CjSjjI jSjJ I^A j t AjjJjj^s jLul dull Aa>J (jl (jLaJA.1 

(jVI J ''''''''"" p jJJl jA I^A j t (JjjLuill p jill ,*-« 4-Jjt^a a jSI.Ul 4c jui 

Jjiluilj CjULnJl (jSil ^j- "-'"" 4c juJl (Jj^ijj t ' _) j i "1 a II aj^^l ls^ 

AjjIjII ,J CJjbLaax 528 J S jSlill t> p_ jill liA 

RDRAM - Rambus dynamic random access -6 

^<i»ij 1.1*. aj^ui djLjl^j <_JaU - i^li llj a jSlill (j^i p jill 11a memory 
AjjUJb JjjjaU^ 800 Jl ajc jjoi J^ j Rambus channel 
cjUUJl cJaU t> 5bli cj^Vl p_j^l ^i 133 J JjjaW^ 100 ^r 4 

(^jLuJl SjSlill p jj j_l 

p_jj]| (jjdii ja s jSlill t> p_ jill I ja j Credit Card Memory -7 
notebook <!>42^Jl a j^bll j ,-^-^ <l&1 j DRAM 

LjJ (j ^ . ^o jaJ p_jj Ijaj PCMCIA Memory Card -8 
DRAM p_ jj t> L-M ja j notebook <! j*^l s j^bU 

JiiaJ (j^^Lx SjSlill <> Jjlui JjL. ja j FlashRAM -9 

a jfr^l j^i 4-iL «*ll (j^ajlll Clstal-ic) jl jjAaJjI j jliliJl Clstalocl 

' . ' J '"^ **• 

multiport ^ c^ j VRAM - VideoRAM -10 
l^>j (dynamic random access memory (MPDRAM 

Aju^\ Ajl^Ij Clslc julsjI j 4jjjLjuI CIsjjSj j--" ^A. ^ a j£|.}]| j^s p J^l 

^iVmn SjSlill !ja p_jj]l I ja jl AJLiia. (jx *U. multiport f^V' ' 

SjSlill jl.iL t SAM J^l J RAM JjVl cajSI^I <> jjcjj 

jljIVI t3-«C' J 8 Jj- al\ Aijj .HaJ 

• RAM « J^lil] 4_«.lkluiJl (jiiylUl j JJjl*-«Jl <_A La 
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aj$^J ,_yi J^xlaiJ CjjI£ ^1 aj£bll (JJISj j-a (jljVl ^IjjVl 
pill (J^W 1 ^ L>* * , "'**' - laj i ■'"' dul£ t 4ju< Jl l_i jjjjLa II 

^Jt£ j ' (dual inline package (DIP ^^ configuration 

<La.jljl Jc (_jjdjH« jl t_ijj£ (Jib 4-^J^ O^W-^' L>* 4 lj<,Tnll a^A 
joiLaJl S J$a.I tlul^ LiAJc. A \ t ul j o dul£ AAjJaJl aJAc j"'jj.'"^'' **iM 
jaiLaJI S jg^l jJaJ /*-« (jSJ j t SjSIjjI £y* (JiJI jl 2 £-« U- 4 *^ 
'_'■»■ giJl (jx ?r h^il ^g-OLj j a jSbll (Jm jjSI <"<ljXl 4-^1^ ll dlJ j 
SjSbll (JjtSj £^J J* ci^l <j^ ( aV 4^.jlll Jo lg-1 jl£x jUjI 

printed circuit board cs-*^ <l*-aii» a^J Jc. l^bikL. <_)£ ^ 
memory er^ o 3 ^ J^>>« <Jkb v^JJ ^-j^ a ^ j ((PCB 

4 LS ujj a laJ i »"' (jjla^Jl a JA aJaa a t a^l 4-i.Jjl Jc jjfLlj bank 

(jjill j i (small outline J-lead (SOJ ^^ o^^M 1 t> 

4 h<,Tnll j| AljLuJl 4 U<,Tt"<ll j ( _jjiljljajl j^s 4 U<,Tnll a^A (jtJJ ^g-ulLuiV I 

aAi.iaJ.1 4JjSjl2SjJ| Lajjj *Vl 4aj11I Jc l_)j2j (Jib l_£jj dul£ AajLoJI 

J i aS j a^l 4-^.jljl «-a <JjLa jl fl A oUiLa f[ljjl (_A^ J^ UJ^ 

' xl64 J x328 J **jUi- ^ISj j*!* c ljftl aJA Jl cjjJii bl 

4-uiLLs 4iUj <J£ A.t_uu ^ .'j J ■ u " aj£bll (jjjUij -lie. cJ^J A^J^H a - iA 
AjJL<ta.VI AjuoijI Jc J' >— «."il § Jc. 4_*juial j ^cjlill ii i duLa^Lajb 

jl ^^ x324 ^«a ' '"^.''rj^ 1 : 4^11* ^jill tilij J& SjSlill 

(jVI '"'.'^T-J" 32 4iUj (J£ Ajuoj (JjUSj 4 (j-^ L^J^^ 4a.j1jI aJA 
(jl LJjaJ Ujl ' > 'J' V J ' duLa^La 128 (j-^ J ' ^^ *' 32 cs-3 4 S-'J- 1 ^^ 
ClubLa^La 16 ( _ 5 -lc' J' grai] 8 Jc. 128 ajuij du 8 L^jl-" 1 ^ cHuLajI 

J jL-alkl SIMM cs-*^ '^^ a ^ SjSbll ^IjJi (> JjVl pljj^l 
-30 ^iVu . n cjjI£ A^jill a ja single in-line memory module 

tiSJc. (jl£ f"l_jJ^I «^A t_u£jjj t ajoi 2 es-3 pjlii 9 l-g-" 1 !-^ U^ J pin 
4j^aliaojl <ial£Jl 4.T_uill Jc. Jj. ^^ II f[ljIVI «^A (j-a J"jj ' ; U^ j"' 
Ajuoi f"ljJ^I (j-a Tjj ' ; U^ j**' '-^'J''*- (jl^ duljLa^La 16 Jc- Jj' graila 
J& dlUUJl <Jali Ajuoi jl Jl ^jl& lilJj ^ L-lfi nil j i dubla^La 8 

diULnJl <JaU jl£ jSa c jji« SIMM ^-^ <■ < T '^ j^ fVl A^.jUl 



749 



V SIMMj^ Ujjj ^'^ diajJl ^gi Caj 16 A-« J^UlJl » j k3 ■ "j 

. ^ 2.5 ^ ^1 1 V*Ij5 u^ j pin-72 *^luu SIMM <> 

dual in-line memory ^* SjSlill ^IjlV a^ <jiAjLa 
^ 14 ^La jl£ j pin- 168 f»^^y j^ j (module (DIMM 
256 J' 8 aw £j'Jy »ja.ljll A^jlll a*joi jl£ j i ^2.5 ^ 

aVI 4ja.jl!l t5 -lC' a.la.lj aJ^)La <La._oJ ■ . ijSjp (jS^ajl (j^s j CJjul a^La 

. SIMM ^ US E jj 0- V^ 

Rambus in-line memory ^r^ -^ o^UU j^> <jVl 
<^ j DIMM £- o^ 1 ^ ^Ijo* jAj ^(module (RIMM 

. DIMM (ci Jalill £-« <JjU<Jlj I Ja. £J^ <— iLjU JalJ - laJ ■ uj 

pl_jjl (JJiii - laJ 1 "j lAAa.1 (jj&^jj t5 -lC' Ajj-a^-aJI t—l^ymLa II S_}$aJ 
(jx 1 i^iI-n Lc_aJ aAa^L "j ^k^l p _oaj' j ' Ajjj^aSI a^^-V <«i aj£lill 

small outline dual in-line memory ^^^y SjStJJt ^Ijli 

144 ^^kioi j ^ 2.5 ^ ^ 5 W^ba j (module (SODIMM 
^WW* 256 j ^WW^« 16 j£ Uj*joj ^jl jjj j pins 

1 VRAM SjSI i <> E liJ *£ 

Ij) Lai t AjiiS-aJl Tpal^Jl (J^.T-uilj ClubLaJ-a 8 ^J'^J (_cjlxjl a ikluuJ] 
; CJjbLa^La 32 J^l cs^ ^*j\^ ' L*^' L>° M cUc- -^J^ '""^ 

jUoVl AiSlS 2L»Jljll ^UlVb M*^l -1 

jjaiIjI jj^aj j (J^ i ■'"' -2 

jLxjS^I 4j!£Ij JJJ-^a ^LuiJl -3 
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? E bJ RAM S jSlill 0- ^ 

1 g ^ w - ; , .n jJiJ) ^c-al^Jl Jc j (ilj.ll (Jjt lVmII »UaJ (_)& A«JXJ I.JA boJa 
iiljL^a. jjjJgiU jl (-4 j *-LaaJl bJ 4-iiJj (jl _&^jl a-lcli ilbA j£J j t 

; jbuLojl jl jbk iils.ll 

jjlLtJl tijj^aj-l 

Sj£|jsll Sbbj -2 

,-&;<-.! .u„ j| til] j rtl ^l ^p^l j 4 J&i t •«!<; JjVl jUkll 'abUll J 

Laisj i^U jl a ^ JJaJ aJ jJj J^. liljbjA. frtj' j-« l—icLjalui aj£l.lll 

pIjI j-« ajjj V 3 ~j.;"'\;.' Jl 2 ~jj"'\;.' j-« ^b\« ^ub-all jjjaj 
lillj ji b£ illi jx Jai bbJ j 4iJb 1 5 Jl 10 c> J&W ^jW 
128 J 64 t> SjSlill S^bj U c jjUl jx ji&ll i^UKuii 

J Loll jbuajbU baj) $ 16 j> J^l faSlalSj V ^ CJjbUax 

f(_£^kl Jl <UjJ j*a CJjUjj I JA j bjl jSjl 

J&l Jc ^b^j cjjli ^/98/95 jj-^j J^^l fLki iL.il u 1 ^ ' jj 

(JjJaSl CJjbb^La 64 £-« J '""^?J" 32 

J&l Jc ^-b^j iTiila NT/2000 jj-%j di* frill fLki iL.il u^ IJJ 

jjJaal (JJjbLa^La 128 i*- J '""^?J" 64 

j dubb^jx 4 lp^I J^ rb^ja Linux Jj» frti ;»Lkj iL.il jl£ IJI 

UJLkjj j LjAa. tilLaC. jl£ I j) llyblaax 64 4- 1 tdajL-aJl 

Ijj Lai 4 AjjUII Ajj&JI j^JjJ] iLl-i^U 4JU. J aLLoJI ptajVl 

blxll jijuij jl jbljJjVI jl J-bjj^ill jl ALaj aadJl 2 c - a ' w W ~ ^"' ■ "**' Cln£ 

S jSlill S jbj jx ill ^j!la S jSlill a^jti 
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* (Read-Only Memory (ROM > U 

j 4 1 gjlc. 4jt&]l x-i jgj 1 1 £S V j aeljalj cM- 3 " SjSIJll jx pj^ '-^ 
Ailaj (jJjSJ J g-lua 41i.j-a (__! Igjjj^j aJJ l^jlc. 4J _^k-aJl ClsLLnJl 
Ljajl L&AaJ <_Jj L&Ai.j I— l^ymLa 11 a j^^.1 J -1^.JJ V <«A j t aj£l^jl 

jjSJ V >la Ac^uJl AJuli (jSjSlt S jSlill Ac-l'u^i (jLaJl ,jx jl£ IJ) 

? 4c^)jalll a jb JJ Aj&jJjI (juij (j- f' J' LP 
(jiiij j-a ;»l Jl CliJl£ IJli c 1.1a. ' al^a (_j£j£J| a jSlill «j'<- aj jV ^^ 

^ Iglac . ja La j Cache <_A£^ * jSlill (jk La 

ajLjj jA t ' -1 j ■ "1 ->■ " a j^Ji.1 Jjjaj j-a AjliJl jli L_Sj^)x-a jA La£ 
AjjljjjU 10 ?T^^| ^cJLx-ajI jl Uijc. IJli t j^slj^ll IgjjLaHuil Ac^ui 
a j-}j£ <c^ui a^A j i al Jl aj£l^jl j^i La <LaJx-a Jc> Uj 1 aail Lujj 
<C^joij dsLLnjI ^a (_UjIxjjI a-lLluU ^ulx-aJI jl bi^)£. lj) LuSJ j Ufuij 
(J^j^aj jUaJJl J j ^ all Cllijl jx J^-^' talJA (jl LijC 4j3lj_ajL J 
ajSlj pljikLj L_l_yalLa II aj^.1 jjjax als I^J t ;»IJI j-« 4-aJa-aJI 
(_jjlp a^)£l^]l Ia^oxjjJ j _>^' ^""~Q"' CP" J Jjll j-« .*?• ig3 J» 1 al 

Jj£l j La^LS. JT >,-il (_£J^.I aj£lj IJLjal aJ L2 J^' (_£jluLaJI 
LI UJ' j_$jXuLA (J^p a^)Slj lAj-ajol j pjJLxxJI (J^.lj LA^jXjJaj cAc^jol 
lAJaJ J IJli LI (> ^JjlkJl dlLLjl Jluu ^cJla-aJl ?r u^ii IJ^A j t 
a^Ljj Jl <_£ji IJA j *l Jl Jl JaajI U^j *] jli L2 Jl JiiJ' 

Ac jjoill ^5 ^ Uj->. i ^ 

?^ Jl^ J r l jli SjSlill C ljll L^ji LJj£ 

c^jl£ JU J) jl^Jl ^Ijj da 4jk . SjSlill c ljJl v^jlJ Vji 

jLajJaJI p^jjJaj^s ^j gj 1 aa J aLuJVI , ^';' r '- jSJ j ^^lj-<al aJ_j^.j^i 

(Jji (jx j^-C-l^llI lAi aJ (JLa. J jLajJaJl t _ s *JJ dll£jjaijl J *""» A3 

; JUJl (J-aC.1 ^jJjjJ (Cl-J f.Alll (JjS (JLa. (_cl J& I a l^luLaJI 
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A jl^a> <jc jLull *-laiil - 1 

f.b^£jl (_Jiiji-a J til jlg-i. (j;lJ (Jjutfa_j-ajl (JJjSjl tila -2 

tJ **''^.' <_>uaJ (jb tillj j i^Ulh-n <jx 4jSI mil AjjLj^£jI '*<1 la mil p ji -3 

jL^Jl j^jLkll (-bx-all fdajoJl t*klj 

SjSlill *Jjx Jl jJajl jlfraJl ftHi J*J 

(j-a (J^J l — s^ 3 ^ <j-« ^ ^ '""**' (jl -iStj ajSlill A^jU '^Kl ..i*l die 

(JS uM IfrXjJa ^J-~" ^.A. ^il ^jtS-aJl (_! I g JjS j"' AJC j t AJj^jaII (jliulVI 
LjJtijI aJ (Jj-^aj^ijl ^dsULlul A-a (jliulVI (_Jil-a^ljJ ^^Ja. 4-i.jJ 45 4- 1 <_pLa 
(jyajJalL A^.ji]l /-JJl^i Jc- ijLoiJl ■ ■ iS JJ ^"'^ <ikj aLa^l Jl 
(jjle.1 l_uSjSjI (3-a eLgjJVI J*J ' Sj^liij J--" aji ajl (jl£-a]l (j<a (jjJjUll 

_)W. ' O*- 1 ^ ^ £^"0&^4 <LLojj jig-ail 

1 ROM S jSlill J«^ t-yS 
' °j«^" (jx a£auJ (jx <jj^J <»j^ SjSlill (jli ^l^ll Sj£li!l j_a La£ 

j i e.^\\ f.\£j\\ <jalj JJC. Jjlulljjljj Aaj ctlAaj i f^^ Cp- LK 

^jSj ^ill j ^jjJi ^i diode >^&p 4i« V-i? -i?J ' <»ljll ^ j^^aJl 

lAOJC. (jLtiaLlLajl AjikJl (_g j"'^ a (jl£ IJI Jj-asJl *-x ' «■>■.» (Jj^ajj 
V J JjJ^ -^J^ *^ <Jal_ulJ (J^ji ^jii^a jSjJ^ all (jl£ (j) Lai t 1 (_C jLuU 
JjS ''""' (jl (_£^>J jLub J ' *-lablAjl A-li^. Ait Jj^aJb ' L^all J i alj 
?Lli aaj j 'j'' galljl S JJS (_pLk aJJ 1 fr-liO CllLLnjI (jjjaj j 4 j£lill AJJUij 
«j''' adll aLajl JaJ Jj-«."< ■ u ^ Aila^>j| (_g j3a a JAjij 

? ROM ^jjl SjSlill ^IjJl ^ U 

ROM-l 
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PROM -2 

EPROM -3 

EEPROM -4 

• P \j^$\ a - i * UfcW (jl£ j"i hi ^ jl ^y*\ t^llJA j 
Aic. « j i aj V aj^lljl (jx (jjli^Jl a^A j^Jc <JJj^-«jl CliULnJl (jl -1 

( jLiill *Ja3 AJC. IgjUjla a 

jLaJ V lg-JI Uj a jSlill (jx (jJlSjll a JA (^jlc 4j ji-a]l (JjLjLnJl (J "2 

La£ O^ J ) ^ ' J "^ LpUj al-ikluiLj j£J j (jS-a-a t*lta (jl jl t lA jAAxJ 

(aeljlll AJj^joi (jiiiij 1 g j"~- AjIjSjI '"'J"- ^^ ajSlUl (__! 

? J^ ^j EPROM ^ La 

Erasable Programmable Read- J jU^ikl ^a EPROM 
j^Jl (> (jjlljJl (> g- jill 11a i (Only Memory (EPROM 

Aijj CliaJJ 4-k^aLk aU -I w"< ■ ■<! j aApc. Clil^jx AjJc. AjIjSjI j aj^_a 

ASlijll ,Jd. ultraviolet (UV) light ajjj^I cjUjJI (> jo^ 

AJsUijjl aJA j i -^-^ <j-a ^ g-UC 4jtj£l] lA j^Jj IgjLj^ala a J^-aj3 

Aa^jJ *_LIaJ A;!^ (_JS AJC j ALaljCj ^)Jajajl j)x I ■ iajl jjSS 

LpLiJI Aj^ilj <j^-"i (j& j jf jluLa jl jjioy^JI jj 

^cUu^jPROM^U 
programmable read-only memory J jUalkl ^a PROM 

S<; * ^^Jc Liaji (C Jiso a jSlill (jjjLaj (j* P J^' '^* J ' ((PROM 
(JjjLuJI p jiJl j p jjl\ llA JJJ eJ^UkVI J ' AlJj*jl j I aja.^ll (jx 
fllSe , ' "** -^J^ -iJ-al j*Jl j ' °j''^" jJJ » Ll£j (_p .lie jl jA j»jj 
jjj^aj^ijl J "■ al\ j j^ij J_j,a*jl (J^Lk '"'■»;"' ^^Jjl 4 la mJI t 1 ag Lj (Jj-^aJ 
LpLkJl (JS jl (ilia, j i \ <LakJl Ig-ilaaJ j AjikJl j^ ujj La-a AjlkJlj 
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(jl ' . Laj (_3jll^ll aOgJ (_CjIuLajl £)Vt ' ^g'JJ -^^ SjSlill Ailajj aLaJl 

l^?j^ J^ J^jLj f>j^J Jll j programmer ^5-*^ slj ' ^^ 

|j& ajJL t jik^a Jl J (jx 1 gj aJ3 JJJ*J 1_)j11iajI 4jia II Jl <_Cj3 
Jj-asJl j ' a.^.11 (JAJ (jL-aj^H * ^* a *'J Jtjjb J ^ "' J Ja1 ^ ,AA^ 

1 gj "J* ?c ; i aaS j 1 gjla uj p ^J Jtillj J AjjUa^ll ^J'^-" >iJC (jlstLliLajl 

? cUi" ^j EEPROM ^ U 

Electrically Erasable Programmable J jl^^l ^ 
pjj&l t> >a ^j . (Read-Only Memory (EEPROM 

; Jj LaJ <LLoJl 

Ig'iKa (jx I^jJI jj jjJ AllSjll aJA Jc 4jt&]| » j LaJ i >u -1 

Lj-La ij la a £_>a. J.'.' W^ 4515JI J"- aJ I jU, U^ t ** w n \ _2 

4j^aLk « j^-aJ j' ^J^' c= 5"^^ ^ Cjbjia-ajl JJJJtJ -3 

Ja a ^lxUjj ^ ^"'"^.' Ailajl aJA J LpLaJl dlljjSa a JJJJtJ (j^J 

L-Uma 1 g la m j lgju^)£ij ;»j2j j AjlaJJ ^Lj^^SjI (JLa aJu '^^"'J 

dlUj^a a ja_a (jl (_cl A^llaJI (_£jluba Jc' aJJ <^ljJ U^J ' ' . 'J' *""" 

Ajlill AjjJaJ IglxaJ La^s .la.1 j Club a j-a <_j£ ^yjjllLj aJJ Ajja-ll 

? Flash Memory ^ b> 

EEPROM J W^ ^-^ j EEPROM SjSliJI £|jj1 jJ ^ 
^-a J-aLajJl Flash Memory £j ^ > "*' ^w ^j club » j^ <_J^ j^-«j 

jjj^j p ^uil IgJjtaj La* a.Ia.ljjl aj-aJl J Club 512 

: ajJU]I a j^a.Vl J Flash Memory -^ u' ^jkiun 

<ijb^a J o^j^ 1 ^j -1 
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cjlj^HJl ^ Ia^ SmartMedia J CompactFlash-2 
U^j j Type II J PCMCIA Type 1 p> i> >j£ ] ' A] C 1 ^' -3 

jJAiill t_iLt!l (JajSlill ^Ijll -4 

jLaJI t> UyS j Virtual memory ajjaU^I SjSIJll ^ U 

' . U&l 3 t (Jjt iVnll 4 aJaJl ' . U&l (__! L_S_jjLa f. j^. ,_A AjjAliajl aj^lill 
aj£|j ClubLa-La 64 jl 32 (j^ l£J-^ f*^*^' a - iA ','J'"^ " *3&^ 
Ac.j*aa a (JjajuSj ^jil^ JJC. a j£lijl (j-« J-^ l-^i ' *° ■ " ^ ' <j^-l J ' ;»' J 
j AjUJL j^a_« j J^JJ^ 3 J^^^- 1 r?-*^^ U^-* .laJj CllSj ^-3 £lxl^)JI (_j^i 

tilla i _<ll-"i 4jLuij ^jic J i ^- V< i u j ^c^ol^lJl aJA (Jaxj (jia Aj^aUsi 
ajSliJl -ij^j £-« ' ajSlill (j^i £_>?■ J^J^"^ ClAjLniadjI (J^aJ (jple-) 
jlj-alulb Alaxlulx JJC. £ !_>?■' tlP '*'"*•„. j"'JJ.'"^" PJ^* AjjAliajl 
Laiiia jj^J I.1A j ' . Ih all (j^ajSjl ^j-lfc Ifra '""'.' (»J%J ^^ SjSIjjI (j^s 
IJA t AjJLiaVI CllllnJaj]l JjT UU ,j 4-al.iiiJ all] Jjll aj^lill <jx 

(_jaij liljlgja. (_>ja>jj Aj (_jj^J V <^iJl A^jOj ^IjUJ <_A^ t — '-^^ ^V**^ 

. AjIc <_A Lm jj£l a j£!i Aj^I jl 

(j^ajlll ^^Jc AjIjSjI j a^ljUl A£.jjoj (jjSlui jLaJl A ■» j; laj (jSJ j 

1 g U uU (Jill i* it an loll diJlSi I Jli 4 SjSlill (J Igla j/'<; Lkli l_lLgi]| 
(JJa-iuS AJC La i ^j UaJ Ja^Huia (Jjia tiLolLa j a JAj£ a j£lj J-Haj 
jA J^VI <J^ U J^j ' Ll J' AjjaUsJI aj£li]l J laJjoiLj CJlljjJadJl sJA 

.tiSjlgja. ^1 J j SjSIJ AiLial 

^^-ajoij Aj^>aUsijI aj£li!l Igja (j_>aj ^^l ' -lL aJl (J^ajlll ^^Jc. AllalaJl 

' t_iL-all o- 3 ^' l^ H J^' t> ^ Laij^a Jiiaj ^1 ^ j page file 

(jx pl3^' ^J 03^*"' CllliLaJl (j<a p jjjl 11a jjOJjjJl aUaJ ^j 

SWP. jI^V 1 ^ UJ^'J^ 1 ^ 1 
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Control Panel J 1 4-^ ili ^ jaj <_&4? Ujj f^ 2 u' ^^ j u! u^ 
J& Jaijjal j Performance J* 4^ <^-jaj System ^ £ 

Virtual Memory 

Let me specify my own virtual memory J^ <^ja j 

settings 

jjSj jAj dubLa^Jb (jiilla AjjaUsJI SjSI ill jJ^Vl j cJ^I jIjUI 
12 + fljll ajSlMJ LjLo^ jjlj jlSVl j i^jIjUj- 2 d&l SjIc 

(j-ax llu£ IJ) Lai i »\^y\ aj^lill ' «» 1 aaJ LjjLuks 4 la aJ (jl J' ^»J (j^J 
(jl t^la 1 giJla JJAjill jJ^aJ TJ-aljJ <-P-« * jSlill -3""' TJ-aljJ UJ * v * , ** < ' "J 

f.|jVI yjj' 1 '^"" (_£J^I 4-aAk^aJ t $1.^1 ^gi Jaja-L ;j '■'•*■**' Jaa^Hujj 
a j£lij| aJ 1 ■'«**' (iljl^xb (jLlllSa (jUL^a (jL^ajS likll (jl£ <ULa. ^ ^J 
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jxli.jjl (Ja^.j]I *Ull AJUlJ 

J) (JJ-aV lijAuij^s A Willi 11 qm UjlgHJl A*J j AAjSjJ j <&l jj*J 
L^JAiuajx " jl ji*J jj£lu: a-llAa. 4 lull m Ijjjui IaiJ ^j-J <_>"^| jjAijj pjtc. 
aAjAaJl 4-luilmil aA& f" J-ia t—ijlujl jjfLluj j c"(_jjj£jill aJlc J) JJ^VI 
j C1sI£jjuqjI ^-i Aj_uiI jAll a jj-IjI j»J^J ^^-2 AI1*jjI (_CAll LjjjluiU 4jLuL« 
(_jjaSj.ll! aUaJ r- Jjjo »"'J '" '**' J^ C(_£AiLajl I.1A ^ IglLaAa jl (JAjui ^gJjl 
(JS-iudJ UJ "> la I ^J*" jxLj 4-IjujI jAll dll al-N. ll (j_a 4 r -j"^ " (_£A-o t _ s -iC' 
LaSj Lg-La J J'* a "'" Jl <_>ujjA-ll JA£. ajl_jj AjU L-adi j>^-«J J 'ur^Jf-"^ 

• eAsj^ 

j [_g IlLbaJ) (jx (j£j AjjojLLs a JjAll jj^J jl <&l pLui jl (_]jLa.Luj 
j-aljVI r_J^ ° JjAll (J^-k aJALlu j aUaill Ia& *_« (J-aLalll j__a a 13J a II 
Lg-i<a jj 513aJiJ 4_Jj2 SAcIS a£j j 1 jj£l! ( _jjj£jJ : i! al—laj ^^-S 4 " ikj '"■'" 

aUajJl II* *-a (JfclilSl j (J^iai! 

4 J" '"'" dlLSla. « i iaj (j£ -L»J jLiikl r- jiaJ <&l pLui j| ajaL-u 
4jaji jl t_±i.l J cA^jjIiaII ajLaJl *^a Xjclij j aZLsjjtJliA (_£Axs (_£jV 
^ ^_£ a jjAjI aJAJJ <_pLk a£llj "'I t _ s -Sc- ■ .'J7^ j-1 ls - "' cJ - '- f*^'-^ c ' 
ttJI >^a (j— a (- Jj tun V jl a£j a j ajl lj_lkl j if" j i iaj<aj| '"'"' m-Ll 

ja£J ' ■ La aJI a£ jkl 

ajjc. aJj 
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*" Linux o^jj^ " j* ^ : Jj^ 1 ^j^ 1 ^ sjl 

; (jji£ jiu aUaJ ^gJc. i—sjxjIj <-o j£« (jc 



\^Jt> JJ-iaJ .13 j cdiJjjJVI fl £ -^. J ^.' ' J "'^ * .j-S - ?"^ (J-ojuoa-a jA 

<_ljl£-a) j_& t J laljl ll_& jl—uiAJV ^J ,L '/'J 4-lLj-ulV (j— « J 

^Jc. 4 Ijt uiJ lie (jjjilaJl a jU aUaill la^J ^Lailaxjl Ljl Jj-oJl (^-a 

4_j| La£ cAjuJaljlaJl ClslL-ial jaII dll j tilij j a j^&Jalajl a_)^?-V <j-« <_A 

64 -1-aiiJ j^-Jjl tiljJ jl diJ 32 AjaJaJ t _ s -ill a^-?-V £-« (_>axjl *_lLluU 



^jJLL aj ^Jt ( Linux Kernel ) o^j-^ 1 h^ Jij^ c 2 
Linus ^-^ j l-^ka ls-^ c _ ? lijailA 4_Lja« ^1 jj jjj^H ^j_l& ^gJ 
j 1991 ^ cAj-^ <j-* Jj^ 1 J-^-^V 1 J-s-^ 1 -^ j 'Torvalds 
^Jlj &B. U^l j Linus l>4j f- 1 ^-^ ^ ls-2.0.02 ^j-ll cU^ 

I^Kl ,'',,, j (j^jjJl 4-JaAlj Cll_jl£ A^a i 1 §j±a a^)3jJLajl (Jjt iVnll <t aiajl 
Jjj-i.'i'illl aliaj aJ " i aalij I ■»;"'" lj la (_jji> ujj iUaJ 4_)lj£ Jj3 I^J caApC 

.(1969 r lc r Uiill li* j*Ji) UNIX o^ 
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Lgjj£ Jl AiL^aVl? < 3 SU ^ Jji unll 4-Jaji diil£ diijJl tiSJj ,^-laJ 

(jjfLl! J_jJaJ aJ3 (_Jja£jil! Lai CS JAj£ dsl£^uj (_Jj3 (_jx A^jLa^s J S J_&Jax 
jJjJaJ 4-ulLlulJ LSaj JJ-la .iSa -j.X.11 cs-^- U-J '(_£ jW^ UJ* "'"l aljaj 

ls^I j open-system development policy <^i^l 5_JijVl 

JJjJaJ ,—3 Ij^jAL_ui1 (jl aJLjul (_j— a jl S a (_cl j— a jj^-j JaiLall 7T_a_uiJ 

(j_a (JjVI jl-lj^aVI j j g la AJx j a JJjJaJ ^—2 4_aAl_ulAll j^-j ' ■ I C- jj 
.UU^a p jjJ aUajJl I JA Jl j La jLaJl Lujjj Jl j <Jj£jiJ 

I jj^ (GNU is Not UNIX (GNU)) p_ j>i- m*1 ■* j 

JJ2_&J ^_a p jjjJLaJI I.1A 4_a^-a ^j aa '"'"' j C(_jja£j_ilJ JJjJaJ ,^-3 I jjL 

^"' J°J "' ^-J jjJ (»^Lj J O"^.^* ^ aJaJjf 4 JjjSoJI fj-al^-Ajl j-a "^CjAa a 

CliJJ 4 Ijl a "^ 1983 pLe pjj_uLa]l 11a J-g-^ -^ j cL)La_a 4-Jj.li ^"" 

(jjlja-il ( _ 5 Jc' ' _"»"'" j " . 1 1 uLa II dlls-ai^a J -^-^ <j-« 4jLuaLiaJl rjj 

4 aJaJ^I j ^J jJl Jc 2j<Hl jjj 1^ w! ^1 

aLiaJ (jL-aSV J jJJ-uisJl jj-£jl j-a dlLtlja '""'" a J-SJ (J^— *> 
GNU P JJ-"i-« 4_L_ulljJ i •*<■%."< '<! ^gjjl ?^al jaII £LxJ pJ O^J^ (JJajuZiijI 

Jji^ a Lki j>^ (jJI ^^i L^ cLinux Kernel o^>^ ^ f 
*L_ki jl^-aV 1^1-uLa Linus Torvalds £f^< L«j_jc 

<_pLk (j-a a ji_aia ^JJ l^aoJI ^"'J°J '*" (J *?-J (jl JJ-^ 'O^J^ ^ Lja uij 

(j^l j General Public License (GPL) ^ ^I^IjjVI s jL>l 

^*J LLa-x Lo jjjjij al jSj^l £-a A^La-Ajl ^c-«I^>aJI (jLl^stJ j xjjjlj ?c<ujij 
(Jj^xUjI ^ji Aj^aJl a^J JJJJ^""" jl jj"^"'""'" j' cs-^J ^ a - a ' Ly-^*^' 
a^>ij_ujjl J^Sj-J Jaj-ui ^^-Ic- jL^i .Ijlc (_J_jlla A-XAJ J ^-oLjjJl ^g-ic- 
(j£j j t (jj j_kV I jj" laJ uLaJl g-LaaJ (JjAjiJjI AjjJ LjL^a <J ^JJ v "*"" 
LinUS U ^-^jia^ (_jjj£j_ill t-J_l! ?r m'l'l jj^a. (jl ^^Jl 4 j/'"'" '.'?•.' 

.4^=- t^'jJ j' MrS m^ 1 l^ j#^ l?' j Torvalds 



760 



(_j_C 4 Ijj i " a I g La J A l in hJ^x .1-a.jJ V 4_3l (JjJ-us ' *■"* ?7-^3j 



^)JC. jL£x (j£ j)x CjJ^J " ( — ^J^-"^ (JJOaJI 15-lC' (JJ ' (^jjjS^ilS jJ^jJaJ 
j^JaJ ^3 <_j£luix (CI (jli tilll! l^)laj j cajJ_jiaJ ^gk jljxlullj dlJjjJ^M 
j-x '"''a*^ -- ' .13 LgJ jj-laJl AaJ jjja. JJ' aii dij jxJ jl£j V J-laJjl J 
Lg-llc. ' . ] l»**<» aJ_J al la3j| ^jj J g loJ Jill l— Ajlj_uijl jl-j I^J C jl£x (j£ 
jl_J ?c i eaij ( _jja£j_j ; ll a ^* i u a jl_2 lA^J ' jaJ aUaJ (_cl jx p Jjall (JSjudJ 
jlj""' mb jij-JJ '*' J^ CllJjlJVI (j-x 4_xllaj jLli.1 j-x i J ^ " ^-jI-jj 
ajlxjl jjS jl£x (JS jx lA JJC. j 7?-«ljJ J <-^JJ.laJ 

t dll *a* jL.il j__a 4 C J aa a j— « (_jjo£j_il! jji un al laj jj SlL 

j ^xl j_Jl j_x AJ-lsJl ^ 1c. g^j Ja-j 4_3li J lajJl (_jJ ^j 4iL-kiaVLja 
aJlxjl jjS jl£x (JS (jx jj a laJ i u a lA j_$Ja ^jl Cjllniadjl 

*_x (Jclilj j^i Caliaill *l ja.1 LS^ - 4Aullull dllxAk L_llll jijJ 
Ajjjj-kiaJl CJlx-laJl ji_$-J j a j^liJl a jl jb aaajjJ jjuiLx jSjoij jUxjI 

a laHulxJl ?nxl J-J 

u 1 -^ uj j Hardware -^ ^1 *_^ <_J_«Uj]I o^jjJ ^jl^u 
lilJj ox jSxjJ Kernel 4J J <-k^ J' £^ u^^' <j^ y^ 

j_x LpjlxJ_ull a_J 4_ja 4 axAxJI (_J^j_il! £1x1 J_J j_x J .Ll£ 

(jjU jl^-al ja j Berkeley Software Distribution (BSD) 

p>c_J^)-lll j (_jjo£j^j ^j ajl . ^.A, i . ) lc.1 a&Jj ( _jjoS_jJ ; ll jl lx£ C(_jjoSJjJ j)x 

j' shell ur*^y W^^jj u!^ o^jj^ J) log in <_K^J Ix^c. 

al_laj j - laj LUxJl JAJ 4_1jIj1jVI 4_g^.ljjl jS^J J Ljjllij U-**J AiAk^aJl 
A li laS (J-x*J jl_J aUaJjl (— JJ AjlxaJl 4J.li aaJI aJA jijJ ' > 'J' V t (JJajuJoJl 

jjjjj j i.l Uul ^^—Sc. u-**^ L?-^' 5-*^— 3jJ' j' ij J.'^ 1 **'" j ' . ' '" jJ-J 
ccjJjI alAkj_ujLj Ia Ijiilj ^^-A j»j-2j j j_xljVI 4_jIjSj 4 InJI aAkj-uixU 
Ia^A j ta laj luxU Ia jj-1-J 1 _ S -A ' . 'J 7-**' ■ ■'**' j 4J^-i oil ' -i '" ' . 'J7-**' '"J 
jx Ujjjlj) j dlliixJl Jl <J_jj-i3jjl j ^txl^Jl Uj*- 1 ^ aAkluixjl xj LaJ i "J 
^_& l&j^jjjl j^J j (_jja£j^_iil diliAjuia aA£. j3_jJJ 4JA^ giJl a^A j^Lk 
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£^> <J_*l*j]| ^j!n-i un GNU Bourne Again Shell (bash) 

Shell IT*" "U ' *° '" jl-l£.) jl *_j1_jla J^ ulj J-alj^l (JLi.jLj 4JJ i^aJl 

JLj^j IaIjAjj al_j ^^S i j_xljVl j-* 4_&j-4^x ^^Jc. L^j-^j script 

device » j-^V eL^U-ila jli k( jja£jii] ^Jl liUjio j j9-*j 
4-aL^I (j^al j§^\ (Jl« s j^a.VI £-« JL^SL! ^vViun ^l j) drivers 

?^alj-ill j'^»; (Jjt uJ!L l_ujI l&^aj ajJL cUjUSj l& jj^aj ajj (l&jjc. j 
a_ml ^lxI J-Jl »^-A (j-^ cJ-" 3 ^ J ~ v *-*' '""" <j-* U^-^ jj-^ 4_jilkjl ^^-3 

^LkJb L 3k2 al^a ilij ^ j Daemons 



a laj '""" dll j 4 *UtVI ^jjfc - laj I Uj (_Jja£j_lAJ jl j_a aC-Jjlj 

tt A3 ■»*« a dll—Lull i _^_3 a-IaJ LiLil ^ k^al 4 "J a i gaJ a_J J_3 4 jLa JL^I jjl 

aAljila (JJt unit 4 ajajl j-« j iLt-i (_jii£j-iAJ (jl '**' j-*- j i jj a laJ uLaJI 

ls-3 <_U*j j' l£*2 5^-bJ j-- 1 >^' j' l?') multitasking <»W^ 

aClJ 4_j| 4_k^aLk j tllll^j ud] JLiLa aUaJ 4 >»-^J l-3-gi c(dLa_j]l (JU-SJ 

Transmission Control Protocol/Internet Protocol -1 

al-lkj J J CAJjliVI 2 <; * JJ& JL^J^W ^Hl L^Ul j(TCP/IP) 

vjj^V'^i 



a^loy (^ill j UNIX-to-UNIX copy program (UUCP)-2 

. Network File Systems (NFS)-3 
.File Transfer Protocol (FTP) -4 

aLki ^ ajU& ja j 1984 ^ jj^ t^^l j X Windows fUii! 

4—^.1 j (_pL_k j_a (JJT uilJI al—laj X a a.lkj_uLa]l (_J_clij (Jg ■ "J .ijl jj 
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X (j-« dlljl'l >,-ll S.1C. tiSliA 4 jj-ljjjjlj A^JAjui (J-aC 4-11J a laJ '""" 

.XFree86 j* U j^l j£] j Windows 

Al-aJl jj" v *-**' "'"" £y "^ (jl '.'"*■' ^ JJlajl a-Ufc -4__jl_g_J ^g-S j 

^^Jc. (J-aaJl «_JaJ_uLJ (_jjaSj.il! jl CaUaill IdA Ls -Sc' LJjauJLj JAJC-ljil 

(_jjj£jill j jjAJJjjl (j-« !A£ (Jijjjj (jl « J laJ i ■'"' liljl ^g-iaJ !-«-« cAjI jlAk^al 

dil_sl_J| ^_i A^.j uilus L_« l.ufc j (_]£1_uL« (cl jjj y gLaJl (_jjj_aj LS -iC' 
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«_x AJjlLaJb AAc La j Aj La C(jja£jill ;AjjL\!l AjjluIjOjI AliaJl 



IjJjijAll IJA J IgJjIjJ aJJ I U Jill JjiJl (Jj LaiS 
(Jj» unll 4 aJaJI j '-- ■» J j (jilSjjJ aLiaJ (JJJ 4_JjLLa *lj^| -1 

(j-a SjX *_^s 4_JjtLa]Lj (_jiiSj.il! t_)ji£. j Clll JAa^s A mil j ^ -2 

jJjxjjiIjI 4 aiajl 



j -g-g-lAJ (Jl jjol 7- jJa J aALui Lax cAjJjaJI 1 Via U*t* J Ja, (jjd£jiJ 

? jj-ljjj J (Ja£j1AJ ?<_JjJaal A aJajyi (_cl ; jA 

IjjXaUaill (JJ^A (jtU 4JjLLa ^Ij^l (JJ^-^ 

A£ j us (j « 1 £ jLxa j 1 Sli-a 1 aliaj j j J jj j J iixJ - 1 

1 iU^V I j|_a t LijILa j UjLa^a LaUaJ (jiiSjiu A*J LailJ t ClsijuljjfLLa 
44_lJjjtjl 1 VjoJaLa J JajaAx (JS ulj j ■ ua *'**' dsl-lJ 4 3 1 ,-i jl-ajl ^c-al jJI (jl 

aJjLL AJLi-a £-i.iJ <jl cJ^UrJl <-r>-jjill cs-i i-J* <_J-^ cs-^ U' w. *"*j '^4! 

jl ULa-A (_juS jill Jc Jj. ^^ ll » ; loJ i tU LailJ 4 jjAJjjJl Jc Jj. ^.^U 

• <-£>J J*^ 

LjLa^a (jj^jinJ AjjAj-^a-aJl a jiiiill Jc. Jjj ^^ » «_j lg2 1 aj -2 
al laiH lAJi r>HJ-^ J JJJ '""' jV ,L '.J eg— JJ*^ JJ <j' m '"*J L-ax 

_ jjAJjji! A ludlb j^VI Ia& J^_Ai ^ ^ aJAJ *4"i1 ->.1 ji-».l «_« i _umllL] 

l_a 1.1^. jjLj j ( LjaU Aa. Jl I jjluba LaUaJ (jjaSjil! jil*J -3 
*_La^Jl Jc ^ ''*■**' V jj-^J^ (J^LuLa LaiiJ t4 Ut uiu ajlcl Jl jiajJaJ 



764 



(J-axJ j^—S lil jLg-aJ a jLla. lllla ■ >-»lj* (_jjd£j_iAJ ' . I 1 laJ J V -4 

(j^aljla J^' £"L*_a (_?' j' i"J J**'*".' f?-^-*- 4 ^ "^j3"* j^-?" L£^ '"^J? 1 U^ " 1 J 
1__al t j£i-J <_j£1_uLa jjJ (_jja£j_iAJ (J* ujll AiSj m 4_la (Jll.lja.1 jl 4_*_a 
dl^jij .la dilLk^aljAjl 4_ajla (jl AaJ 4-La Aj^ jlAk^a) (j£ *_ai jjAJJj 
Jj_ul!l A i\ i aJ i "I j_a j£ aJ J ^^-S > J ^ jLfra elj-ii ^^-jl J *•* i ^"' AS J 

(JJaJl (JJiJ JjAJJj 

C- jl_La jj-lJ (ja£jiuj| ^Jc (Jjiy jjAJjjjl (jl£ (Jful W^ "5 
aJ iSa ^^jJaLaJl j_a ?U i ^ J-a^l l-^-gi aj_lll Lai c4_i}£jj 4Jjg_ul ^^j 
1_j_j£jj 4 j'" 1 "- ^gAl i-gjj] (jji£j_i}J ^_ulj ' -I lc.1 t_J_j£jJ 4 J'-"~- (JJ^—uiJ 
j-a AajULu) La I.AA j I 4cj_uljl jji LaJJ l^ilc- ' . "»""' J (JJ jj.ijj_jjl 

a^kLLa (Jl jj Lai O^J-J^ jj-3 £"' J-Jl ' . " ' "*" AjLaC Lai -6 
'-*■ mjj AaJ ' > 'J" V cAj_u^Lui j C—U-i aHjl 4jj£_ul ^^J jj-ljjjjl (j£. ^iLlia 
LailJ C(_jjaSj-ilJ ,^-i La ^LxLjjJ ' .'J ' "*"' _>«ljVI (J^ 3 *^ 4jL^J IjL, ^" 

AjIc. jliJLj jj^jjj]! ^i ljSj 

A_a j cdiijliVI J-^C- LgJ jSjlajl aCljl ^k jjdjjj (JjjijJ -7 

*^ jJ A-Ac j^jfixjl j ajLaj) j^J J Ljajl (jaSjiuj jSjlj aCllI I j& (jl 

j LgJ S jajiJl ^c-al j_Jl j_a J-jI^JI a^Jl (_^i jj-iijj (jj£2 -8 

' ■ 1 lc.1 3 CS J_Jj£ d)l£j_ui L&lcjJ ^^-Jjl J ^ i ^' graHaJl K-a\ J_Ajl 4 > A \ 
V a j_j^_uLaJI j a^JjSJI ^c-al J-A\ jx JJJ^ J ^tiJjxjl j -j^. ^."<il ?c-al^)J 
JjAJJj ?l!I i^aJ I^^JJ^ I jLjlal -IxJ Lax (_jiiSjijJ «_« 4^aljl« La mj jSjJ 
jl 4-k^aLk j (juLaai! Al^jla ^ J-a^l I^A jLS j) J C(_jja£_jill jjlLi ^ji 
j_a ^cjaij J^ajAJ tlll^J Oracle J IBM <_&•« ^iLiaJl dll£^>jaiJl (J^a*J 
aJjj_« I j» a ^jjLJ (_jjoSjJ ; i! ^c_uij jl LaS C(_jjoS_j1i! ^_x A^aljl« I g-^ al j' 
^g-i&ajl a laluLaJl j (_cjl*jl a laAuLaJl lgja,Ha-j J3 ^jjjl ^c-«l^>f!l ' ,"^ ? 

AJ±£3l\j jjJ (_jjj£j_ill ^g-Sc- (jj-2JJ (_3J-uJ Ladi jjAJJ_jjl jl£ -9 

rt_ulj ^jJL '"'J^ C^^jJaLaJI jx Ljajl TCAk^al ^yi^\ I^A jSJ j t Aj^^jjoI^jI 
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GNU L^a jpwlj uAkj-^j op&^j-* ^jj-- u^' o^j-^ 
K j Object Modeling Environment (GNOME) 
jjjU jl j^Vl ^s-2 lU^I j Desktop Environment (KDE) 

(jjljjl X-ja L_l ml "jl LaA^Jax ^gj I^^A^ 1 X^"< i^LS jlja_&J vj/'^^J 

• yjj " ^"' '"" ' :-"&! 

aJ J^ ujj (Jjt unit J laL I^A^ ^ X^"< (_jjaSj_iiJ til] jSjJ - 1 

4 lla Jl 4 aJaJ^fl j_« AjtJ (_j^j-ilJ (jl ^ la aJ jj-ljjj *_« 4_llc. *> "'■»"' 

a£aJ 11 j_« .1-J jxJ jj_J£.JJ jji— Si jj" i £LaJl (j^La^aJ uLaJl ' ■ I l&^f 

L_Sj-xSjl ^jJ <_j£LuLajl (_K"J j-a ^g-Jl-stJ (JjiSjAij jl j La -1 1 
• JaSlI l_1 lc.1 (jl J_aUl •J^*"""'' US j| j jUxJl jx AiJli^iJl « Uall Jc. 
.4Jjg ui J UJc. L-S^xlll (_jja£_aill « J LaJ i "J iAljjXja d)l£jjui IfraHlJ ^gjjl 

L_)j_J£. j l_ll jxJ J j iLa J j i aJ ^5-lc- I " ■ ^^ AJ (jj-Sj l-l^J 
f,|^^.l_j ajlLul SAjUi! ^ a£j ■ ■'! j t jjAijj aUaJ *-a 4_jjLIajlj (jaSjiJ 
jUkiul j cLa^ilJ 4 jl ujjj] l^)jaj (_ji£jjj ^Ljolj .1^.1 j (_jii£jilJ jjJ 4_jjtL« 

^Uijl t>ji j o^j^ c^" ^ ^ ^-^ J Solaris o^J^j^ ?^ 

.Sun ^ Aijx^ 4£>j£ 

Jj£lSj| jx AjV 4ili C(_Jja£jjJ j (_JilSjjJ JAJ AjLkJliJl (jx a£.^>jlj 

t 1 ag-JAj Ja-LkJl ilC ' . I a^J j (jiiSj jJ JJC. jai jxl jA (_jjo£ jill jl L ^C 

' «^» LA^ ilijSS 

; (_jjjJjV J-ui J (_jjo£j1i1 ^-aliaj jAJ dllaMlkVI ^^-Sc- S^>IaJ (3"J 

j (j-li-a [J^Si J- UJ ' **".' '" ?■ " J T" J "'°" (_JiiSj-ll! j»l_laj -1 

. Sun a£ jiii <JJ j^ liSjLw 

LiilJ t jUxjl jx 4 ^-^ i a 4j.jxa a ^_x (3slj^« O^J^r ^U=J -2 

.Sun 4^^>iS jUc. j S j^.1 ^^JC. Jala jx*^ (jiJjVjJol J>ia 
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al Laj (j « L_L_j£jJjl ^ 9 (Jg ull ;J"^J *'J' ft ulJ (—1— Ifcl -3 

j a JJS i^al\ d)l£j_uijl Jal uljl ^^—9 j—uiljj (_jii£j_iAJ I J_J -4 

(J-aaJJ (_jjjJjVj-uj (j^ajuixkj LaJJJ t4 JaAuajl AjAKj l^iaj a^ajl <Jajojjl<ijl 
JaLuljl ^^-9 J uilli j^9 Ia^J C(_JaLSI 4 La&l J j 1.1a. a jj laid a^g_a.l ^jifc 

4 "-^ i gJl dil£jjoijl 

4_lllc. 4 La a ?psl J-J UJ* >"iTl 1 (_jjjJjVj-ui aAkj_uU L_« Lille. -5 

C(_jjoSj_Li! «_a 4_jjLLillj (_jjoJjVj-"1 aLlail J-^l a_C.J ^J-^2 "6 
4_l*-aJ Lax (jjjSjiJ (jx JJJ^J U_>^ S JJ9 dL« aJJ S jjdaJ AjLiC (jl La£ 
^.IjV' jJ^J 1^9 (jaSjilJ ^Jc L9_oil« j Ijiic. LaUaJ 

aAJ^c a^-a.VI £-« ci-**-^ lt^ U^S^ J JJi A-^J Sj.19 (JjjijJ -7 

_ JjAJJj j (jaSjid (j-« <_j£ Jc tlllLajla Jl 

^—IC I jl jiLoll j LjLjj 4 aJaJ^fl JJ^I (_jjjJjVj-"1 aUaJ AjtJ -8 

<_£j-9l *_-« AJjIUIj ( _jja£jJ ; AJ a jjju^a ^gJfc La9^>xj J9 <jj£j 1-lgJ 

aUaJ A— a 4_jjtLill a^A (*£J^ ^ ^* ajjj-^aJl J^"'' j C(_jjj£ijJ 4 aJaJI 

al—laj jJo j ^ AJLa a 1 ^ Lai 4_jjS ^-j ,_jjaSj_iAJ *_« (Jj-SJJ J-^' UJ* ulj 

^^-Jl tf rt Tn j^a> j o^j-^ Jt£_jiil •i-^-l -^*j l£^-J' j FreeBSD 
•^j Berkeley Standard Distribution (BSD) variants 

; (jJ-aUajJl (JJJ dll^llkV I (J-a*J ^jJJ L^ j t Lj J jjLll£ 4t^1-^ 4j j_aJa 

I j-kj FreeBSD lh» IjLiiiJl jJ&l ^j-n] aLki j_*j -l 
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*. a A jjtLaJb il **<»» ( j a j__ j£| J^_c. (_jii^j ill A&-i— J -2 

.FreeBSD 

tLjjjjij]l£ 4_x*La> (jJ jj>1oj (jjji ci^ <j-« ^Sji<" FreeBSD f^=J 

<_J_ja (j^-Jjill 4_£aljx ^g— Sc. J i graJ (jl ' -1 a^j L-l '" ^j-S llllj A1«J (CI j 
^jjjk ^ ^ALaU 11a j tj lajJl j_a 4_aj1I]l dlljh .^1 ^ W^'j^j 
4-aLc. JIjJLj j Jal <jj£j diljh.^i'VI a^A jSJ j IjLlJ J&\ diljh.^il 

_ (jaSjiJ *_a 4J jtLajb LLjI (jj^J jJ_jJaSjl 

(_J^J_LaJ aUaJ Sj-lJ ^(jjxLiaJjl (jj-J dlLaMlkVI jj-j' (j-« -4 

l _ s Jl!l Ajxjjoj^jI 4_g-i.ljjl j 4 inl] I jJaJ jjAJJj a laJ i u a 4-l-^ ur"^ 

V LaJS jjAJjj *^a AjLullJ ^jjJl j (jjLaAkluLaU l& Jjjjj (jaSjilJ xj laJ i "J 

.s jjJI si* FreeBSD Jji 

(jjUl (jjLaAkj-uLAi! j-i&l ^ j i "^ j a FreeBSD ^-Ja3 j jS«-j -5 

-( _ji£jjj »UaJ al-lkluil IjjUd 

al Liil 4 Lal£lLa »jjj-a ^5-^ ^ " ■ ^^ -1-2 (jj-Sj (jl J-^jl l-^-g-J 
4_£laJl !^A ' *° j »"" lu j t (Jjjjuiijl 4 aJaJl (jx ajjAC- *_a 4JjHajLj (_jjd£jilJ 
i\ gjjj dllJij^Ajl j 4 a>"'-^ Jl (_jjaSj_ill ^_ulj tS _ Sc. Alii $1_ui (j) 4—ajHll 

Us_a IjJjSi 
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;aJ\j]| JjjJl (j^j^Jl 11a <_i Jjlliiui 

a] lall aCAjl jSj-J (_s-^ dll£j_uijl J^-uiV ^^J-^ (J^J-^ "1 
(_3jJ_ij| j A «"■*■ ail (_JiiSj_il! Cl)l_*J jjj (j_C a_^.j— a S J_lj -2 



(J-alxllI aJ 4(_J^j_LjJ aliajj J J g la (Jjl AJC J J-«VI *M"^ ^ 
•_^a (j-^ J ' yjj" ^^ " Ch" * "* J "* a a ^—^ J *'J-fi-" ^-laj 4_4l ig-lC' 4jt-a 
£l_iil **' m ,—3 ^J" l^J ubaJI (jjJ (_jii£j_ill jl uiijl *_-a j (j^i^Jl jjjji 
LjA^ j^ij j t (_ji£ J-ifij LgJ^>laJ ^}*J Clll£j_uijl (j-a J-±& dllAj ajlsJl 
'IBM <j-« U-^ t — 1 jj-^ Clll£j_ul!l aAJfc (Jill J <_ 5 -iC' J '4 J "'.'"' J 4__aClJ 

'Hewlett-Packard 'Oracle 'Sun Microsystems 

^.Network Associates j 'Intel 'Compaq 'Netscape 

La-a 4jJ^ AjlSJ (_J^jil! pUa£.) J) ^^AJl Cl)l£jjjLll 4 JA (j<9 aCllI I JA 
A£j_ui di-ala J^a cAjjAaJl (Jjiunll 4 ajajl (JAJ Laj2La I j^J-a <_p^J <ux^. 
La£ L^.Hj) Ja^Jak (jx (jtUJl /^S (_j^jil! aliaj al.lkllujl jLajeb IBM 

a\ laj A a 4_£al jla (jj_Slj I g -^ al j' (j_^a 4 uaLa ?r mj jjSjJL '"' al3 

^c_alj_j jll lt -i) ^^-3 A ja "j;" dll£j_iudjl S^C.1_uiaJ lllJ gjJ j 4(_jiiSj_ll! 
(_JiiSjilJ aUaJ a lajj I ■'*< ^^Jjl IBM * j^^l CS^ U- 4 *-^ fe ■ "^ ' ""' 

IgJl^ai jUjlaib cuxli jSa Sun Microsystems 4£j^ U. 

al_lai! (jjJ-ulLuiV I (jJj— a-aJI (j— a '"'->■; 1 >-l j (_jiiSj_lJ al laj a_C-J ^j-S 

.UltraSPARC S j^ <U-> J5- o^j^ ^ f lU^ 

1 gl^aJjj) lc. J"^J Jjl jjajJL '"' all i Si HP ^ J— "" ' «' 

Red Hat . ^>^ c— W^ 1 ^ ^ AJL^h cNetServer 
.o^jj^ ^^jj 2 lt?^ j^' ^ Software Inc 
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LaLj C(_ju£jLj ^ji jl JTu<N\ \ ' -IjS "»' J (Jill jx <_A fjAJ l*^ 
A£jjS Lai cLgjIjjjx Jc- O^J^ aUaJ al-lklm! L*lLlaj£ 4£jjui dljjfl 
4_Lj ,^-i <J_axll L^jLLnJaJ j_a La "' jSjJ dlaAk^al A43 a jJgjujJl (_)£! jjl 
dlAkl AS j c8(_JSIjjl jjgjuijl dlULnJl Aoljii T^aUjJ 4-k^aLk j (_jjo£jLj 
(jiiSjiJ aUail 4_aAlLa TJ-aljJ ?"^! LgAJLc ^gJC. 4£jjuill 4A4 

<jjj^. s j_kk cjikl jSa Network Associates ^j^ ^ 

4_Lj ^jJ aAaAuiij a a i aaJ ^^Jjl T^al jJl J ALlaJl (jl J^AJ (jl ^L 

U a i in 4 UJ i u " A£j_ui till j_jlkx (_J_ A3 j_a L_& jLiikl al_J (_jjo£j_Lj 

aLIsJI jl T^aUjJl ?tia alj diljLilkVI «a* j^A^' ^*-} j 'Linuxcctre 

(_Jjd£jill aUaJ *-a A^jljj Jl JAulJ aALgJui 
dlLxJ jjilb 1—SJJlJ j (_JjaSj_il! aLiaJ j_a dll jlAk^al SAO jijJJ 

s jiiiUl jJjli ^aaj cjUj jjj]l ai* cjj^Ji a3 j ^distributions j* 

jjjj—Lxjl j dll£j ml] ?r a lu 1 ax 4l_jL^a (_jjj£j_Lj ' . I U ^JJ ** ' "*"" 

(_jjo£jill jx 4j-<aLk]l -^-n, . ,i't jjjjaj j j| JL.aU 

jA\J j J-lJ-i.'i'illl aLiaJ L-AJ ' *° i a-ll _jj£ j_Lil ^r'U , ^.^11 aAklLull 
*jjaj_uij liLJl « "'"J V lAA j-^J J t4 *a*^U CjLknJaj j| ^Lxl JJ (_cl j_oA 
j tL-1 III lAJfc *_a 4_£aljla]l '"'1 °J. "'" J fT-^J-fN j-« J J*^" alAkAjull 
j^—S ("uftLpJ t_S-ljLl 4 'a'^Hl ^lx| jJl J CjLjjjJadjI jLi (_£ J_kl d)1_aKj 
l _ s _Sc. Lgjl jla.1 j^—S (jJjJ AJS (_jjo£j_Lj al lail 4 a>"'-^ " dlLstJ jjj J j g la 

<_£ ji.1 J ' ail^J j 4 La Q dllinJaJ 
L^jl jjx-a J I g . eajl . ^A, |_gj (^jjjSjJa! dllxjjjj jx <xjjjj (JS 
j ( jj" laJ lluJI j_« 4 La a 4 c. j ^-^ a ' . 1 ml "'"'' dljjJa J3j cl^J 4jL^aLkJI 

j_a x ml j ' *° jJaJ 4j_uiLLa jj_Sj jl dlLxJ jjlll «.}_& ^j*-» «J <JjL_aJ 

.a^la jS-ax JAc jjSI t_lAaJ liilj j j^Akiaiajl 

;(_Jjj£jil! aUail SjijlaJl dllxjjjlll J^JjJl Jc- 4 jJaJ (3^ 
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Red Hat -1 



*^3 



^ red hat 

Debian -2 

(Pdebianl 

TurboLinux -3 




Mandrake -4 



~m Linux 



Mandrake 

Slackware -5 



slackware 



S.u.S.E-6 



SuSE 
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Caldera OpenLinux -7 




^kjuj j_* j nSl'i-so u^%? cs-^ Red Hat ^ jj^ <_£>^ 
^i^S jl£ ^jSJl ^Ul ^a j cGNOME j KDE ^ 4^ 

Cllljl'l i^j] X-A (j^J j [_g iJAiaJl a •>■*■*< ■■'"'' La lllui I la > ^i AjujjJjl flliA 
s^aLj^jl JJ3_JJ £--a J i J-^ -^ (j-J^ '.'..' "*"" AjLaC LaJ ■ nil aJ SjjlkVI 
Ja^JjoiLj bjAj jl '.'.;■ ^''"'" AjlaO J^Lk LjjUuj i _iL ^-" (j^ajSlI /*J ■"*'**'■ 

' .'j ' "* ** j ' u^-*- 4-al jajjuiI (j^-aj l5^j' j Disk Druid r^-o^ 

*_x -Ij-ia. aliaj ' *°1 uli£V AjiILix <ii.^>J AjjuoI 4 '*■*■ aj ^y^\ ?r In .-il (Lk^ajl 

j_-<i j Lkj V J--aV (jl— ^ jl J ) ^...'J uiLaj) 4_a^>x-&jl j_-a 1 _ s _ jjl J_a. 

f te3jlga» xjajj ^j '-— » J l _ 5 -lC' aliaill L_S^)*J a.}C <ULa. (__! dlljjT i ^i 

j_jc. 4 nJllI dil *j jjSJl j « i «ja Debian ^ *^ jj^ 1 °' 

4_xjjjjj| aAA jjj ladj aj-SJ '**' ±a cLgJJxJ A^^j-ki (J_j3 j_x 4_ajCl<ijl 
IgJj i -»"' ^ .'J" i -" 4_ajjj!ill a^A ' . U«-l j£J j ' jj^'J j-* * >f ~'J"?' " 

j_jSI l_ i ml *'"' ^g—A j ( jjj i !L<J] 4 >^l-y j jl gjaJI ^g— ic- IajI^_c) j 

aUaJ al.lij_ual ^g-S Ar luIj Sj-li. jj-Slaj (jJ-lJI j;LaiiLajl jj " '''*■**' '""" 

Pacific ^jjj 1 g->Tn ^1 j TurboLinux ^ jjj L»' 

J^ ujj i-<Kj *A\ LS _lc. A-alxj (jjJl diLuuoi yajl *.~. ^-a. ^ ^j HiTech 

j [_g iJ^aJl a ">••■■"' uLaJl j_a U-^ * Zt'J" dl_a_&il (_JJ0-iJ (—J 1 gi£J j J-JJ^ 
j 4 J jj'7- *'! jj**'" '.' S^)3_^!La (Jk j tUajua O^ ^.'J' ^*''"' j' ^°^ 4aj2LaJI 

_ jLjLlSI (__! dllxjjjjjl ^Juol j-« ^*J J A_ijLjl_J 
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^^ J J^ ^-"4 j j&*\ i> jp*^ Mandrake ^ jj^ ^ 

aLlkill ^^-3 af\aJ II jl ' ■ U i -aj-ill 4_lLa£. ^g-S <Uj£_ui J 4_jjj-a 1_A JjSI J 
1_ a^j 4 a HA. *» '"'1 JLaJolUI j-a 4 aa ■ a 4cj^a_a (j-^ i_S J^-J <_eA J U^ 
(_Cjlaj Lkiaji ^^-A j la ^£La]| j [_g ^IaII a w'w.tJl jx (_)£j AjjlfLa IgiataJ 

^iSVI ^j Jill ^i^ij GNOME j KDE *-ly _> J£ ^Jc 

(jjijj j jjAJjj aUaJ -I _^j '"I t5 -lC' jjjtjs-aJI jxa-lkiuKijI jtJJ I jLjUJI 

-( _Jil£jjJ aUaj al laJ I "I ,_S a^>li. a£J 

Walnut a£j-^ I^lSj ^1 j Slackware 3-*j Jj2 L^i 

^jIj u^j u-**^ j t (jj-ojaIajI (j^^Vunrt'l jAj Sj jg ula j^i 'Creek 

1 1 " ila 11 ■» a a-lc. 1 _ s Jc. (_CjiaJ ,^-lijl tilij A 1,-iI-n j fljjJgiLaJI a j^^-VI cs - ^ 

_ CllLxJ j Jjjl jx lA JJC. j>S ^-j}^ ' ■ "» I >-l ^.'J' ""'"' J 



CjJI£ jl j LjjjjI ^J sjjq-A* ^s-^i S.u.S.E 4-»j jjJ ^ 

^uoU (_Uj ajj aljl j_g.Sc. (fi jlaj ^^A j C(_£^kl (J^JaLLa ,_i 1 ■ aj) aA^IL ""' 
(_j£_ulj <j X^jJl j J laill j!A£.) j '.'J' aallj a V*-*' ULalJ £Lx_uiJ YaST 
(j-a -lJJ-aJ (j;nc.ljJl jj" ^"' '""'' ^ .uLLa 4_*jjjSjl a JA _>£*J l-^-J ' -^?- 

■» * ^1 U% m aS^llil 

^jf.1 JiAi j£j2 ^_£i Caldera OpenLinux <*j JJ2 U 

^_J ls _uiLujI J^ ulj - l^J i ""' t __Jo j dll£j_ul!l j (JL-acVI p t— L5 t __ Sc 

4 lajaij!LaJl j fl Jlk i -all CislSjjjill 

(jl jjk) j-a 4-aALubaj j 4_-ajlii3l dlLSiaJl ^^-i Alii pLuj jl ajliui 
(_cl (J J ""*•**'.' jy^.lj-" j t dil—xj^j^jllll a.lA (J^ojj ' . 'j i -ali r- j_ii (J a£J 
*_-a JI-JjI Jajl jJl 4_x^.l J-a CIlJjjJVI j--a L_jLa-a CllLxJ jjSjl aAJo j_-a 

; diLxJ jjlll a^A -j-^->- 'LaLkjJa ^jJI Aj_&HjI 

http://download.cnet.eom/downloads/l, 101 50,-10000- 
1 03 -0- 1 -7,00.html?tag=srch&qt=linux&cn=&ca= 1 0000 
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